JANUARY 23, 1956 


50 Cents 


MVIATION 
33 Geen 





8 reasons why engineers 


chose constant frequency A-C 





Recently, a staff of engineers was asked to analyze all 
types of electrical systems available and to prepare 
recommendations on the best system for a series of new 
jet tankers and transports. Of all constant frequency 
systems, of all other types of systems, the Sundstrand- 
driven constant frequency a-c system rated highest for 


these eight major reasons: 


@) Reserve and Reliability—Sundstrand’s constant 
frequency a-c system meets all reserve and reliability 


requirements. 


Q) Less Weight—constant frequency a-c power 
means savings of several hundred pounds of weight. 
These savings accrue in generation, distribution, con- 


version, and utilization. 


3) Greater Growth Capacity—initial installation 
provides substantial load growth capacity, with further 
growth capacity available through the addition of an- 


other drive-alternator unit. 


@) Full Power—full rated electrical system power, 
plus overload capacity, is available from engine idle to 


full thrust. 


(5) Greater Fauit Clearance Capacity—faster clear- 


ing, less structural damage where faults occur. 


© Simpler System—power generation system has 


only three pieces of rotating equipment having brushes, 


commutators, and regulators—means less maintenance. 


®% Fewer Types of Power are required, resulting in 
less confusion, simplified training, smaller stocks of 


equipment. 


No Beat Frequency between inverters and alter- 


nators to cause unsatisfactory operation of certain equip- 
ment. The Sundstrand-driven system is the only ore in 


which alternators can be paralleled. 


Get the complete story on how the Sundstrand-driven 
constant frequency a-c system proved itself superior to 
all other types. Let us help you make an analysis of 
your power requirements. Phone or write our home or 


district office. 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Too! Company, ROCKFORD, ILLINOIS « Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES + AIRCRAFT ACCESSORIES 





THE “HOT” SHIPS © 
-THE BIG SHIPS 


are choosing the super-brake with the built-in “heat sink” 


—the NEW Goodyear TRI-METALLIC BRAKE! 


It comes as no surprise that many of tomorrow’s big and fast- 
flying aircraft are selecting the brake which gives up to 50% 
increase in absorption of kinetic energy per pound of brake. 


And so it is with the new Douglas DC-7C, Lockheed’s Model 
1649A and several new military planes on which model num- 
bers have not been released. 


Each of these aircraft specifies the new Goodyear Tri-Metallic 
Brake—the brake in which the lining, as well as its mating 
member and the brake structure itself, acts as a highly efficient 
“heat sink.” 

This increased heat absorption capacity per pound of brake is 
due to the fact that Goodyear has been able to combine the 
famed disc-brake efficiency with a new metallic lining material 
—a non-insulating lining which operates at temperatures up to 
70% higher than other designs of this type! 


The simplicity of design of the Goodyear Tri-Metallic Brake 
FACILITIES + ABILITIES = 


gives a spectacular reduction in number of parts—over 200 
parts less than in other brakes of comparable capacity. This 
means greatly reduced inventory and maintenance man-hours. 


If you are designing a new aircraft—if your brake problem 
would be simplified by these qualities—then by all means get 
the facts on this new brake. Write: Goodyear, Aviation Prod- 
ucts Division, Akron 16, Ohio, or Los Angeles 54, California. 
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Ex-Cell-O Precision 


at Production Prices 


, HYDRAULIC & PNEUMATIC 


ACTUATOR ASSEMBLIES 


FUEL CONTROL AND 
METERING ASSEMBLIES 


FUEL NOZZLES FOR JET ENGINE BLADES 


JET ENGINES 


Os 


MISCELLANEOUS AIRCRAFT AND 
COMMERCIAL PRECISION PARTS JET COMPRESSOR ROTORS 


Ex-Cell-O's facilities include laboratory control of materials, design and 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifications, and delivery to meet customers’ 
requirements. 

For information or a quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


>¢ CELL-O CORPORATION « DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND 
BUSHINGS @ ORILLJIG BUSHINGS @ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 


AVIATION CALENDAR 





Jan. 30—AC Spark Plug Clin 
by Airwork Corp. and Souther 
Co., Southern Airwavs, Atlant 
pal Airport, Atlanta, Ga pm 

Jan. 30-31—Industrial Econom ( 
nce, Statler Hotel Lk Ang ke 

Jan. 30-Feb. 3—American Institute of | 
trical | nginecrs, winter general mecting 
Hotel Statler, New York, N. 

Feb. 2-3—National Symposium on M 
wave l hnique POnSor d by Insti 
of Radio Engineers’ Antenna & Propa 
gation Group and Theory & Technic 
Group, Philadelphia 

Feb. 7-9—Society of the Plasti Industry, 
llth annual Reinforced Plastics Diy 
conference, Chaifonte-Haddon Hall, At 
lantic City, N. J 

Feb. 16-17—Transistor Circuits Conference 
University of Pennsylvania, Philadelphi 
Sponsored by Institute of Radio Engi 
necrs, American Institute of Electrical En 
gineers and Univ. of Pa 

Keb. 22-24—Fifth Annual QOhio-Indiana 
Agricultural Aviation Conference, Ohio 
Union, Ohio State University Camp 

Mar. 6-8—lourth Annual Air Line Pilot As 
ociation, Air Safety Forum, Shoreland 
Hotel, Chi igo 

Nar. 14-16—1956 Aviation Din 
of the American Socicty 
I.ngineers, Beverly-Hilton 
col ( ilif 

Mar. 19-21—Socicty of Aut 
neer national production 1 ting 
torun Hotel Statler, Cleveland, Ohio 

Mar. 19-22—Institute of Radio Engineers 
national convention, Waldorf-Astor 
tel & Kingsbridge Armory, New York 

Apr. 9-12—Society of Automot Enginect 
national acronautic mecting wrona 
production forum and aircraft engineering 
display, Hotel Statler, N York, N. Y 

Apr. 10-11—Symposium for Management on 
\pplication of Analog Computer pon 
sored by Midwest Research Institute ’ 
ersity of Kansas City, Kansas Citv, Mo 

Apr. 18-19—First Annual National Ind 
trial Research Conference, sponsored by 
Armour Research Foundation of Illinois 
Institute of ‘Technology, Hotcl Sherman, 
Chicago. 
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Phillips 66 
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Seace Pusher Pilots 
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YS Queen of the 


Ruth Law, the fifth woman to hold a pilot's license, 
learned to fly in 1912. She soon proved she could fly.as 
well as most men; indeed, she competed with men in the 
aerial contests of the time. 

With her many sensational exhibitions, Ruth Law 
earned the right to be called America’s greatest woman 
stunt flyer. She was the first woman on record to perform 
the daring aerial loop-the-loop. In one of her exhibitions 
of night flying, she flew around the Statue of Liberty with 
the word LIBERTY spelled out in lights on the lower 
wing of her plane. 

In 1916, Ruth Law flew non-stop from Chicago to 
Hornell, New York—a distance of 512 miles, to estab- 
lish a new world’s record. She accomplished this in a 
pusher plane, and her flight was a truly great achieve- 
ment at that time. From Hornell, she continued on to 
Binghamton and New York City, for a total distance of 
884 miles in less than nine hours. 


It’s Performance that Counts! 


Phillips Petroleum Company has long 
performed as a pioneer in petroleum 
research for the development of more 
powerful, more efficient aviation fuels. 
For example, Phillips was first to man- 
ufacture Di-isopropyl and HF Alkyl- 
ate, two aviation fuel components of 
vital importance to modern high-speed, 
high-power performance. 

Phillips produces tremendous quan- 
tities of 115/145 grade aviation gaso- 
line for military and commercial use. 
And today, Phillips is also ready with 
improved fuels for the latest designs in 
turbo-props and jets. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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To: Chief Engineer, Plant No. 4 
From: Field Engineering Office 
Subject: Actionflex Field Report #55-137 


Problem: Develop Actionflex hose to replace rubber- 
compound hose carrying hot air which showed extremely 
brittle characteristics after extended use due to high 
ambient temperatures, and cracks and leakage due to tight 
(approximately 4") bend radii. Assembly required 
replacing after 50 engine hours. 


Solution: Actionflex engineered a fiberglass-silicone 
hose with wire support that would not delaminate under 
ambient temperatures induced, and that would not collapse 
when down to 4" bend radii. 


Result: Initial Actionflex assembly immediately 
solved problem, assembly life lengthened to 500 engine 
hours. Further Actionflex engineering design 
assembly Iife to 1000 engine hours, and 
the assembly by 1/53. 


Actionflex field eng 
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neers are helping airframe 


acturers solve equally diffi. 
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CHARGE TO THE account OF 











NEW EXCLUSIVE ACTIONFLEX PROCESS PUTS A BIG PLUS 
FACTOR IN FLUOROCARBON HOSE ASSEMBLIES. FIFTY PER 
CENT MORE FLEXIBILITY. ALL DIAMETERS UP TO TWELVE 
INCHES. PRECISION CONTROLLED |.D. AND O.D. FULLY 
CERTIFIED BY INDEPENDENT TESTING LABORATORY TO 








TEFLON MIL-H-5511A. WRITE OR WIRE FOR FULL 
INFORMATION. 
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* 

Tefion is the registered 
trade mark of DuPont 
tetrafiuoroethylene. 


ACT ivisi 
IONFLEX Division, ORCHARD INDUSTRIES, INC 
Hastings, Michigan 


Actionflex Teflon 


TUBES e 
HOSE+LINES*> DUCTS + BELLOWS 
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CAPACITIES OF THE GPE PRODUCING COMPANIES 
sci MECHANICS, OPTICAL DEVICES, CERAMICS 
ELECTRICAL EQUIPMENT & COMPONENTS 
ELECTRONICS 


HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE ~ 


TELEVISION 
STUDIO, THEATRE, EDUCATIONAL, BUSINESS, INDUSTRIAL 


INSTRUMENTS, SERVOS, CONTROLS 
HYDRAULIC, PNEUMATIC, MAGNETIC, ELECTRONIC 


AIRCRAFT & MISSILE GUIDANCE, CONTROL, SIMULATION 
© AUTOMATIC COMPUTERS & COMPONENTS 
@® RADAR, MICROWAVE, ULTRASONICS 
MOTION PICTURE & AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS & CONTROLS 


SYSTEMS ENGINEERING 
AERONAUTICAL, NAVAL, INDUSTRIAL 
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INTERNATIONAL PROJECTOR THE GRISCOM-RUSSELL COMPANY te GENERAL PRECISION LABORATORY THE HERTNER ELECTRIC 9 KEARFOTT COMPANY, INC. 


CORPORATION — BLOOMFIELD, N. 4. MASSILLON, OHIO INCORPORATED —PLEASANTVILLE, N.Y. COMPANY-CLEVELAND UTTLE FALLS, 2. 





One of @ series telling 

how the producing compenies of 

General Precision Equipment Corporation 
are contributing to Amesica’s progress. 


AVIATION 


is one of more than a dozen major industries many of whose 
needs are anticipated and met by the research and develop- 
ment activities of the producing companies of General Precision 
Equipment Corporation. The highly advanced aeronautical 
products and systems manufactured by the several GPE Com- 
panies which devote substantial resources to progress in this 
field are responsible for conspicuous advances in aviation and 
are setting new standards of performance. 

The skills and resources of the producing companies of 
General Precision Equipment Corporation form the building 
blocks of GPE Coordinated Precision Technology. Through 
this basic GPE operating policy, each company’s specialization 
in its areas of competence is supplemented by the resources 
of other GPE Companies, wherever relevant. An outstanding 
example of GPE Coordinated Precision Technology is the recent 
achievement of quantity production of the most advanced auto- 
matic airborne navigation system known. This system is the 
successful culmination of eight years of intensive research and 
development activity centered in General Precision Laboratory 
Incorporated and supported by the facilities and personnel of 
other GPE Companies. 

This mutuality of ideas, techniques and tools, so effective 
in solving aviation problems, has likewise resulted in a diversi- 
fied line of precision equipment of superior design and per- 
formance which has wide application over an extensive range 
of other industries. 

A brochure descriptive of GPE Coordinated Precision 
Technology and the work of the GPE Companies is available. 
Address your request, or inquiries on specific problems, to: 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 








MICRO Precision 








switches 











Cylindrical 
Environment-Free 
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. 


Environment-Proof 


Sealed 
Subminiature 


A continuous flow of 
Precision Switch developments 





anticipate aircraft design needs 


The chief function of MICRO SWITCH 
Engineering, both at the factory 
and in the field, is to be ready with 
the most dependable, most reliable 
precision switches for every aircraft 
design requirement. 


Shown here are just a few recent 
developments that designers have 
found useful in a wide variety of 
applications as components for air- 
borne equipment. Each is one of a 
“family”’ of switches to best meet 
specific needs. For more complete 
information get in touch with your 
nearest MICRO SWITCH branch office. 


The Sealed Subminiature Switch is 
the smallest, lightest weight switch 
of this type available. It is com- 
pletely sealed and designed to give 
trouble-free operation in a temper- 
ature range of from minus 65 de- 
grees F. to plus 180 degrees F. 


Cylindrical Environment Free Switch 
is a compact, completely sealed 
cylindrical shaped switch for use on 
landing gears, flaps or other ex- 


10 


posed locations. It is equal in per- 
formance and has more versatility 
than switches several times its size 
and weight. 


The Environment-Proof Switch 
shown is completely sealed and 
contains an inert gas to prevent 
atmospheric changes or severe en- 
vironmental conditions from affect- 
ing switch operation. This switch is 
interchangeable with AN-3217-1 
and AN-3217-2. 


The High Temperature Switch oper- 
ates satisfactorily in a temperature 
of from minus 50 degrees F. to plus 
1000 degrees F. It has been found 
valuable as an aircraft component 
for use in extremely hot locations 
such as close to the afterburner in 
jet engine planes. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
in Coneda, Leaside, Toronto 17, Onterio @« FREEPORT, ILLINOIS 


1S A PRINCIPLE OF GOOD DESIGN 








Electrical Ratings 
of switches shown 










SEALED SUBMINIATURE: 
30 volts d-c, 3 amperes induc- 
tive, 4 amperes resistive; maxi- 

mum inrush is 15 amperes. 












CYLINDRICAL 
ENVIRONMENT-PROOF: 








Rating at 30 volts d-c. 








INRUSH: 
24 amperes, normally closed 
and normally open. 














AT SEA LEVEL: 


4 amperes, motor and resist- 
ive; 3 amperes inductive. 







AT 100,000 FT.: 


4 amperes, motor and resist- 
ive; 2 amperes inductive. 











ENVIRONMENT-PROOF: 





Rating at 28 volts d-c. 





15 amperes resistive, 10 amperes 
inductive, 5 amperes lamp load, 
10 amperes motor load. 






Rating at 115 volts a-c and d-c. 





10 amperes a-c or 1 ampere d-c 
resistive; 10 amperes a-c or .5 
ampere d-c inductive: 6 amperes 
a-c or 1 ampere d-c lamp load, 
6 amperes a-c or 1 ampere d-c 
motor load. 









HIGH TEMPERATURE: 


At 7O0O°F 
5 amperes (resistive) 28 volts 
d-c. 










At 1000°F 
2 amperes (resistive) 28 volts 












d-c. 














floated gyros 


bring ’em back alive 


It’s a tough deal to locate a pitching ‘flat 
top” in the middle of thousands of square miles 
of water - particularly on instruments 

It takes rugged, clear-thinking pilots, and it 


takes rugged, accurate gyro instruments. 


Floated construction of gyros built by Daystrom 
Pacific Corporation (American Gyro Division) 
assures you rugged integrity of gyro 


instruments that cannot be duplicated. This 





means your gyros will withstand extremes 
of shock and vibration without affecting 


accuracy or reliability. 


Write today tor complete details 
concerning Indicating and di- 
rectional gyros now in produc 
tion at Daystrom Pacific Corpo- 
ration (American Gyro Division). 


Openings Are Available For 
Highly Qualified Engineers 
CONTROL SYSTEMS STABLE PLATFORMS, MINIATURE AND SUB-MINIATURE RATE GYROS VERTICAL GYROS, FREE AND DIRECTIONAL GYROS, 
ACCELEROMETERS, INTEGRATION, INTERVALOMETERS, POTENTIOMETERS, SYNCHROS, RESOLVERS. SENSING AND ACTUATING COMPONENTS 





Outstanding 
resistance to 
extreme temperatures 


How can you benefit from the 
AMAZING MEAT RESISTANCE 


Serviceability up to 600 F is one of the amazing 
characteristics of General Electric silicone rubber 
that makes it ideal for a host of applications. For 
example, it’s being used for aircraft ducting and 
oven door seals where intermittent temperatures of 
600 F are encountered. It provides continuous op- 
eration at 300-500 F as seals and gaskets in jet and 
diesel engines, clothes dryers, electric cookers, 
steam irons, and heat sealing equipment. 


~~! 


Unequalied 








Dielectric strength 
stable at high 
temperatures 





compression set 


G-E silicones fit in your future 


GENERAL @ ELECTRIC 


. ~- “aero” 
- ~ 4 
iN © 

y y 


resistance to aging, 
ozone, weathering 


aE STS 


Where can YOU use G-E silicone rubber? There’s 
a class for almost every requirement! For example: 
Class 300 offers the best recovery after compression 
of any known rubber! Class 500 provides flexibility 
at —120 F below zero! G-E silicone rubber is classi- 
fied according to dominant property for easy selec- 
tion and specification. 


SEND FOR A FREE 
“LIGHTNING SELECTOR” —TODAY! 


Silicone Products Department 
Generol Electric Company 
Section 61-1E 

Waterford, New York 


Please send me technical data on G-E silicone rubber, 
including a free “Lightning Selector” and up-to-date 
list of fabricators. 


Name Position 





Firm 





Street 





City Zone___State 
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1N CANADA: Mai! to Canadian General Electric Company, Ltd, Toronto 
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nger life in rugged duty... 
tAir Force work horses now depend 
on Cline’s wide-frequency-range 


The USAF B-1 alternator used on T-29, C-97 and EXCITER VOLTAGE REGULATORS 


C-124 aircraft is now controlled by Cline’s 
Wide-frequency-range (380-1000 cycles) Magnetic 
Amplifier Exciter Voltage Regulator. 





Most of the Magnetic Amplifier Voltage Regulators 
flying today are Cline-built. Each regulator has 
logged far more hours of trouble-free flying time 
than any other aircraft voltage regulator. 


Cline’s new Exciter Voltage Regulator has not only 
proved itself but, along with Cline’s Magnetic 
Amplifier Speed-Positioning Devices, has proved 
Cline’s ability to handle other complex 

electronic control problems. 


Our design staff will be happy to confer with you 
. on your control problems. 
AIRCRAFT PRODUCTS DIVISION 


CLINE ELECTRIC MANUFACTURING COMPANY 
3405 West 47th Street +. Chitego 32, Mingis 
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Flattening : - , Reverse Bend (2%” O.D. X .154 Wall) 


Flare and Flange Pressure (Tubing) 








Stamless pipe 


..-by Trent's new Contour-Weld process 


Trent’s new, patented Contour-Welded®  ... physical properties are better than those 
stainless pipe and tubing gives you all the _ of any other pipe, welded or not. 
uniformity of wall thickness you’d expect in But try Trent’s new Contour-Welded pipe 
welded pipe and tubing — plus equal uni- _ or tubing yourself. As a matter of fact, ask 
formity in the weld zone itself. for a sample — and give it any test you like. 
This new-type welded pipe is so smooth, yg That’s the quickest way to see for yourself 
so uniform, that the weld is almost w\ TZ why Contour-Welded pipe and tubing 
imperceptible. What’s more, with SYST Z a outperform any other. And it’s 
no bead or undercut, local- = R ay made by Trent — tube mill 


Fz LS 


ized corrosion or ero- 4 ~ specialists, 
sion is eliminated 


Normally, in producing welded pipe, the weld is made at the top. 
But gravity plays a nasty trick. It tugs at the fluid metal in the 
weld zone, pulling it down toward the middle of the pipe. The 
result, particularly in the heavier gages, is a perceptible bulge 
where it hurts the most—right on the I.D. surface. If you try to get 
rid of the bulge—at fair cost—the metal is undercut—and corrosion 
and erosion start there. 


Why Trent’s Exclusive Contour-Weld Process Means Smoother Welds... 


But Trent put a stop to that—simply by going into partnership 
with gravity. With their exclusive Contour-Welding process, they 
weld at the bottom—and gravity works for them. For then, the 
bulge is in the opposite direction—blending in perfectly with 

the contour of the pipe itself. 


— , *Contour-Weld is the trade mark of the 
Trent Tube Co. for its process of welding pipe and 


= * =— tubing which is protected under U.S. Patent 2,716,692. 
|TRENTWELD]| =~“ 
Z 


= 








STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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AIRCRAFT-ENGINE-DRIVEN DC GENERATORS 
FOR 30 VOLT SYSTEMS 





Nominal Rating a o 
pprox. esigned 

Rone | Altitude | Weight | to Gov't 

Amps. RPM Ft Lbs. Spec. 





Type 
No. 





30E01 50 _ _|2200-4500 | 20.000 | 24 M-2, M-3 





1345 50 _ | 4000-8500 | 30,000 14.25 





30E22 50 _ _|4000-8500 | 30,000 16.25 





30E14 75  |4000-8000 | 25,000 | 245 N75-2RA 





30E16| 100 [2500-4500 | 50,000 | 40 5286538 | 
30€20| 150 |4000-8000| 65,000 | 45 








30E17 200 2870-8600 | Ground| 40 
Power 





30E07 200 3000-8000 | 50,000 45 AN-3632 | 


30E18 200 | 4000-8000 | 50,000 | 38 MS-25009 








30E19 | 250-350/ 1600-7500} Ground; 98 
Power 





30E02 300 _ | 3450-8500 | 25,000 64 





30E15 300 __| 4000-8000 |} 50,000 | 50 AN-3623 | 
30E05 400 _ | 3000-8000 | 50,000 / 68 
30E10 400 _|3100-8000/ 60,000 67 AN-3624 

















30E11 500 | 4000-8000! 50,000 | 75 




















30E13 500 /| 3500-8000 50.000 | 86 





b ppie- a full line-up of DC Generators, together 
with all the protective and control equipment 
to go with them, Bendix Red Bank can supply the 
most efficient answer to your DC system needs. 
Whether for use on new or on existing aircraft, 
Red Bank DC units are designed for maximum 
reliability, minimum size and weight, and maxi- 
mum installation and servicing ease. For complete 
information, write RED BANK DIVISION, BENDIX 
AVIATION CORPORATION, EATONTOWN, N. J. 





7k OFFERS A 
COMPLETE LINE OF DC GENERATOR 





PLUS THIS 
PROTECTIVE AND 
CONTROL EQUIPMENT 
FOR DC SYSTEMS 


~> 
8-3 Control Panel 


Generator 
Control Panel 


Overvoitage 


a Protector 


Line Relay Feeder Circuit Breaker 


. 


A 
Fault Detector Panel 
Voltage Regulator 





o 


EATONTOWN, N. J. 


West Coast Sales and Service: 117 £. Providencia Ave., Burbank, Calif. 
Canadian Distributor : Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix international Division, 205 E. 42nd St.. New York 17, N.Y, 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies and associated control equipment and distribution systems, Write today: Attention of Personnel Department K, 











with new Janitrol Hot Fuel Priming Unit 

Think of it: A Curtiss-Wright turbo-compound engine, 
cold-soaked for three solid days at minus 65°, being fired 
in 60 seconds and running clear within three minutes. The 
newly developed Janitrol Hot Fuel Priming Unit does it— 
repeatedly—reliably. It’s a real cockle-warmer for engineers 
who like cold facts and warm engines! 

Facts: The unit is less than 18” long, weighs under 16 
pounds, heats fuel from minus 65°F to 200°F, and supplies 
hot fuel at the rate required as long as necessary to insure a 
smooth engine operation. It draws less than 7 amps, can 
be used while the starter is on. 

This is another case in which the nameplate “Janitrol” 
stands for “specs met or exceeded” as it does in so many 
aircraft heaters, gas turbine components, and combustion 
equipment. Write for new engineering data sheet or call 
your Janitrol representative. 


@ janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 


District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; Philadelphia, Penna., 401 No. Broad St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. 
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VISIBILIT 


IN THE McDONNELL 


by Sweedlow 


F-101A VOODOO 
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Developed for the USAF and now in production by 
McDonnell Aircraft Corporation, the F-101A Voodoo lives up to its 
name by an almost supernatural combination of fire-power 
and supersonic speed. 
Designed as a long-range fighter, and capable of carrying atomic 
weapons, the F-101A is assigned to the Strategic Air Command. 
And, as in the majority of the USAF’s newest fighters, its 

\\ transparent canopy and windshields are a precision product of 

iy \\ Swediow specialization in plastic glazing materials for aircraft. 
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Photos, top to bottom: Boeing B-52 Stratofortress, B-47 Stratojet, and ‘“707” Jet transport. All of these sleek, swept- 
wing jets utilize Macwhyte ““‘Hi-Fatigue”’ control cable. 


BOEING 


installs “Hi-Fatigue” Cable on 
three new stratojets! 


Macwhyte “Hi-Fatigue” aircraft control cable has 
earned an outstanding reputation for high-fatigue 
resistance, and uniformity in handling and service 
performance. Its wide use by leading aircraft manu- 
facturers like Boeing is proof of its dependability. 
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cable lies dead with no tendency to twist or curl. 
Assemblies can be made to closer tolerances, and there 
is minimum uniform stretch in any length. 
Macwhyte makes a complete line of sizes and types 
of “Hi-Fatigue” aircraft control cable in Galvanized, 
Tinned, and Stainless Steel. ‘“‘Safe-Lock’’ terminals for 
swaging may be purchased loose or attached. Macwhyte 
aircraft products meet the requirements of aircraft 
manufacturers, air lines, and military specifications. 


Send for Aircraft Catalog A-3. 


KA Aa CW, HY TE 


CABLE: TERMINALS - ASSEMBLIES - TIE-ROOS 





2905 Fourteenth Avenue, Kenosha, Wisconsin 

Manufacturers of **Hi-Fatigue’ Aircraft Cable—''Safe-Lock’’ Cable Terminals— 
Cable Assemblies—Tie Rods—Braided Wire Rope Slings—Bright, Galvanized, 
Stainless Steel, and Monel Metal and Plastic Coated Wire Rope. 


MILL DEPOTS: Ft. Worth 1, P.O. Box 605 
New York 4, 35 Water St. Portland 9, 
Pittsburgh 19, 1603 N.W. 14th Ave. 
704 Second Ave. Seattle 4, 87 Holgate St. 
Chicago 6, 
228 So. Desplaines St. 
St. Pau! 14, Los Angeles 21, 
2356 Hampden Ave. 2035 Sacramento St, 


San Francisco 7, 188 King St. 








EDITORIAL 





The New Airpower Fraud 


The Fiscal 1957 airpower budget presented to Con- 
gress last week is deceptive. Although the Defense De- 
partment budget shows increases both in new obliga- 
tional authority ($2.5 billion) and in expenditures ($1 
billion) for Fiscal 1957, it falls miserably short in meeting 
the real needs of military airpower in the critical areas of 
research, development, production and maintenance. 
Evaluated on the scale of current international prob- 
lems, the Fiscal 1957 budget imposes artificial limita- 
tions on the growth of airpower that are as bad as those 
in the now infamous Fiscal 1950 budget of Louis John- 
son, Defense Secretary of the Truman Administration. 
It is significant to remember that Johnson's airpower 
budget that was once billed as adequate for our defense 
needs and as “cutting the fat but not the muscle,” 
strongly encouraged the Communists to launch their 
Korean aggression and sent us into that bloody fray woe- 
fully weak in the air. 

If the Fiscal 1957 airpower budget is approved by 
Congress without change, it will serve notice to the 
Communists that our military airpower is again on the 
decline and that our policy of massive retaliation is 
being built on bluff and bluster rather than superior 
weapons. This airpower budget submitted by the exec- 
utive branch of the Government will mean that Ameri- 
can airpower will lose further ground in its technologi- 
cal race with the fast growing Communist air forces. If 
the trends it initiates are continued, American airpower 
will not only fail to improve its present slim margin of 
superiority over the Communist air fleets but will not 
even maintain its present position. 

For this Fiscal 1957 defense budget is not a budget of 
airpower progress, as billed by Defense Secretary Wilson, 
but a budget of airpower stagnation followed by inevita- 
ble retrogression. 

There are three principal areas in which this airpower 
deception is being perpetrated: 
¢ First—Stretchout of current aircraft production is being 
continued by a limitation on expenditures. This means 
that the modernization rate of the combat units is 
being artificially retarded and that the aerial weapons in 
our usable arsenal will be deliberately kept closer to the 
beginning of their obsolescence curve. 
© Second—The fallacy of the constant level of funds for 
research and development that is adopted again in this 
budget (AW Jan. 2, p. 13) will mean that our technical 
pace will not be appreciably accelerated and will cer- 
tainly lose more ground in the race with the Russians. 
¢ Third—Funds for procurement of new aircraft have 
been cut substantially for the Air Force so that only 
1,900 new planes can be contracted for during the next 
year. This is a bare few hundred more planes than those 
lost every year through normal operational attrition. It 
is about 1,400 planes short of what USAF estimates it 
needs annually merely to maintain and modernize its 
authorized 137 combat wing strength. 

Censorship imposed by top-level Defense Department 
officials in the guise of military security has carefully 
concealed the real problems facing the Air Force in 
particular and our military airpower in general. 

For example: 


© Nearly one-third of the fighter strength of Tactical 
Air Command is grounded due to lack of qualified main- 
tenance personnel. Strategic Air Command has quan- 
tities of bombers grounded for the same reason, although 
it has not been hit as hard as TAC. 

© Strategic Air Command is rapidly losing its intercon- 
tinental atomic attack capability as the B-36, only 
bomber in the U.S. arsenal with genuine intercontinental 
range, is sliding rapidly down the obsolescence curve. 
SAC is now essentially a medium-range force relying 
almost entirely on B-47s that require multiple aerial 
refueling from relatively-slow KC-97 tankers at low alti 
tude to operate against the Russian heartland even from 
foreign bases. General LeMay’s program to re-equip 
SAC as fast as possible with longer range B-52s and its 
KC-135 jet tanker companion have been junked by the 
Fiscal 1957 airpower budget. For the next several years, 
the retaliatory power of SAC will be significantly cur 
tailed by this production stretchout, and its future power 
will be delayed by the research fund ceiling. 

e USAF’s expansion program to 137 combat wings by 
the end of Fiscal 1957 is programmed on such a thin 
financial base that it will not actually have the full 
strength of combat-ready wings now scheduled for that 
date. USAF is rapidly reverting to its 1950 dilemma of 
organizing “paper” understrength wings to provide an 
illusion of meeting its program when in fact its real 
combat strength is not increasing. 

In presenting this airpower budget to Congress, 
Defense Secretary Wilson testified that: 

“Nothing has occurred in the international situation 
during the past year which would indicate the necessity 
for any major change in these policies and concepts.” 

Yet, during the past year, all of the responsible leaders 
of the Air Force including its Chief of Staff, General 
Nathan Twining; his vice-chief, General Thomas White; 
USAF Secretary Donald Quarles; the Assistant Secretary 
for Research and Development, Trevor Gardner and 
Lt. Gen. Thomas Power, commander of the Air Research 
and Development Command (see page 31), have all 
publicly warned that the tremendous technical progress 
made by Russian airpower poses one of the gravest chal- 
lenges ever faced by this nation. 

In the face of this glaring contrast between the urgent 
warnings of the top military airpower leaders and the 
bland complacency expressed by Defense Secretary Wil 
son and his Fiscal 1957 Defense Department program, 
Congress should make the most strenuous efforts to 
determine our genuine airpower problems and examine 
them in minute detail before reaching a verdict on this 
vital budget. 

We can expect a barrage of official propaganda to 
support the Fiscal 1957 defense budget combined with 
ruthless attempts to suppress its critics among responsi- 
ble military leaders. 

But we are reaching a critical point in the techno- 
logical race with the Russians for superior weapons. The 
stakes in the race far surpass a political victory or a 
military promotion. This is a time for men’s consciences 
to speak out before the airpower budget fraud becomes a 
fact. —Robert Hotz 
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WHO'S WHERE 





In the Front Office 


Adm. Albert G. Noble, (USN, ret.) ex- 
ecutive vice president, Vitro Corporation of 
America, succeeding George White, re 
signed 

Dr. Louis G. Dunn, vice president, Ramo- 
Wooldridge Corp., Los Angeles, Calif., 
joined the firm in 1954, coming from 
the Jet Propulsion Laboratory at California 
Institute of Technology, where he was di- 
rector and in charge of Corporal missile de- 
velopment 

George W. Sarbacher, president, National 
Scientific Laboratories, Inc., Washington, 
D. C., formerly vice president of the firm. 

Donald W. Smith, president, Kearfott 
Co., Inc., Little Falls, N. Y., succeeding 
Hermann G. Place, who was also board 
chairman. Wladimir A. Reichel, vice chair- 
man-executive committee; Frederick D. Her- 
bert, Jr., financial vice president; Herman 
Shuart, engineering director; Andre W. 
Reichel, sales and service director and 
Austin C. Bescher, production director. 

Donald B. Nason, vice president-director, 
government products engineering, Crosley 
Division, Avco Manufacturing Corp.; W. R. 
Lawrence, Jr., manager of the Nashville, 
Tenn., plant ; 


Honors and Elections 


George A. Delaney, chief engineer, Gen- 
etal Motors Pontiac Motor Division, 1956 
president of the Society of Automotive En- 
gineers. Vice president-air transport, J. T. 
Dyment, engineering director, Trans-Canada 
Ai Lines; vice president-aircraft, F. O. 
Hosterman, chief sales engineer, Weston 
Hydraulics, Ltd., and vice president-aircraft 
powerplant, A. L. Pomeroy, associate di- 
rector, staff research and development, 
Thompson Products, Inc 

W. S. Mount, Socony Mobil Oil Co.'s 
Aviation Department manager, has been 
elected 1956 chairman of the Aviation 
Technical Service Committee, Division of 
Marketing, American Petroleum Institute 
Livingston T. Rumsey, Standard Oil Co. 
(Ohio) manager of aviation and Solvent 
Sales Department, has been chosen vice 
chairman of the new group, succeeding 
Mount 

Dr. Ruben F. Mettler, director, advanced 
systems planning, Ramo-Wooldridge Corp., 
Los Angeles, Calif., has been named one of 
the “ten outstanding young men of 1955” 
by the U.S. Junior Chamber of Commerce. 


Changes 


R. E. Small, former manager of manag 
ing for General Electric Co.'s Jet Engine 
Department, is manager of GE’s new turbo- 
jet technical sales office in Paris, France 

William L. Mustard, field service man- 
ager, Link Aviation, Inc., Binghamton, 
N. Y.; Edward C. Greuling, district man- 
ager, Dayton, Ohio 

Harold Wells, chief engineer, aircraft hy- 
draulics engineering group, Bendix Products 
Division, Bendix Aviation Corp., South 
Bend, Ind 


(Continued on page 60) 
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INDUSTRY OBSERVER 


> Douglas Aircraft has received an Air Force contract to develop an inter- 
mediate range ballistic missile. USAF still has prime service responsibilty 
in this field covering ranges up to 1,500 miles in addition to its inter 
continental ballistic missile program. The joint Army-Navy intermediate 
missile development team will function as a second source for this type 
weapon. 


> Production of the Boeing B-47 Stratojet has fulfilled all Strategic Air Com- 
mand requirements with a surplus of these bombers now being diverted to 
Tactical Air Command. TAC B-47s will be equipped with “buddy” system 
aerial refueling kits that will make them convertible to tankers for TAC 
fighters and other bombers. TAC still is using obsolete KB-29 tankers for 
its jet fighters although a KB-50 program is under way. 


>» Two-stage rocket vehicles, composed of Deacon and Loki solid-propellant 
rockets, have been fired successfully in the Arctic as part of Navy's upper 
atmosphere program. 


> Cancellation of some Short Seamew anti-submarine planes ordered for the 
Royal Air Force is “under consideration” by the Ministry of Supply. The 
order involves about $8,400,000, and the manufacturer had expected further 
larger orders. The pilots complain that the aircraft is too slow. 


> The Ford Motor Co.’s Aircraft Engine Division, Chicago, II]., has been 
awarded a $6 million Air Force implementation contract for production of 
the Pratt & Whitnev J75-F-9 turbojet engines. Ford manufactures the 
Pratt & Whitney J57. 


> Main problem in modifying the military cargo version of the Lockheed 
C-130A to meet civil air regulations involve stronger landing gear, more 
flaps and a fuel dump system. 


> Aviation Corp. (AVCO) Advance Development Division is now working 
on the nose cone problem for the Air Force's intercontinental ballistic 
missile program. 


> Pratt & Whitney T34 turboprop engines are getting their first real 
operational experience on two C-97s operated by Military Air Transport 
Service at Kelly Field, Tex. The two 134-powered Stratofreighters will 
soon be joined by two Lockheed Constellations also powered by the T34. 
This version of the Constellation has a speed of more than 400 mph. and is 
the fastest transport type aircraft now flying with the exception of the 
turbojet-powered Boeing 707. 


> The Russian twin-jet TU104 transport will be put into commercial oper- 
ation sometime this month or next, according to Gen. Nikita A. Sakharov, 
director of civil aviation for the USSR. The planes, Sakharov said, will fly 
500 mph. at altitudes exceeding 36,000 ft. TU104s and twin-jet 128s 
already are making training flights over segments of the Acroflot system, 
carrying mail and matrices for the Russian newspaper Pravda. 


> Production models of Republic's F-105 twin-jet fighter bomber are sched- 
uled to get Pratt & Whitney Aircraft J75s. The first aircraft, which crash- 
landed at Edwards AFB last November after failure of the uplock in the 
right main landing gear (AW Jan. 16, p. 32) was powered by two P& W J57s. 
Originally the plane was slated to get Allison J71s. 


> Significant new technique for making silicon and germanium transistors 
developed by Bell Telephone Laboratories opens the way for high-frequency 
ipplications never before possible. Diffusion process reportedly makes it 
possible to produce broad-band transistors with an amplification of 100 over 
a 20 megacycle bandwidth with a cutoff frequency of 500 to 600 mc. 


> Latest Northrop high-speed sled, developed for aero medical tests at 
Edwards AFB, recently reached a speed of 995 mph. in an unmanned run. 
Lt. Cel. John P. Stapp estimates that the new sled will attain speeds of 
1,300 mph. when the 1,500 ft. addition to the 3,500 ft. track is completed 
in April. 
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ONLY UNITED AIR LINES Air Freight 
links the East, the Midwest and all the Pacific 
Coast—serves 82 cities 





Whatever you ship, wherever you ship, here’s an 
important fact to keep in mind. United Air Lines links 
more domestic markets in the East, the Midwest, along 
the Pacific Coast and Hawaii than any other carrier, 
air or surface, 

In fact, to enjoy the shipping coverage provided 
alone by United’s Main Line route, you would have 





to call on 2 or 3 other major transportation systems. 

Remember, too, United gives you fast, convenient 
connections at any one of these 82 cities on its Main 
Line Airway to speed your shipments to any other part 
of the nation or world. In coverage, convenience and 
all-out air freight service, United Air Lines is first 
among all domestic carriers. 


Call the nearest United Representative or 
write for free booklet, “Industry's Flying Partner.” 
Cargo Sales Div., Dept. J-1, 
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United Air Lines, 5959 S. Cicero Ave., Chicago. 











Profit Investigation 


he prospect is that the opening of public hearings on 
military aircraft profits before the House Armed Services 
Investigating Subcommittee will be delayed until next 
week, | 

Airframe manufacturers are expected to be called 
first, then engine companies, and then major subcon- 
tractors. An executive session of the subcommittee, 
headed by Rep. Edward Hebert (D.-La.), will decide 
companies to be called and the procedure to be followed 
at the hearings. Rep. Carl Vinson (D.-Ga.), chairman 
of the Armed Services Committee, and Rep. Dewey Short 
(R.-Mo.), ranking Republican, are ex officio members. 
I'he hearings are expected to last at least a month. 


Semmes to CAB? 


Gen. Harrv H. Semmes (U. S. A. Ret.), a Marvland 
Republican, appeared last week to be the White House 
choice to succeed Ross Rizley as chairman of the Civil 
Acronautics Board. A patent attorney in Washington, 
Semmes was a darkhorse candidate for the Board post 
until the Republican National Committee was asked to 
clear him and a security clearance was initiated. Both 
Republican Marvland senators, James Beall and John 
Butler, were advised that Semmes was under consideration 
for a CAB appointment, as was Rep. DeWitt Hyde 
(R.-Md.). It is expected that the nomination will go to 
Congress simultancously with the appointment of Rizley 


as a judge. 


Visits to Russia 


There is growing hope that administration com- 
placency about Russian technological capability will be 
jarred as a result of the recent era of good fellowship and 
exchange of visitors with this country. Top Air Force 
officers and research experts such as Lt. Gen. Thomas S. 
Power (page 31) have been frustrated in their efforts to 
make the point that the Reds have this capability and it 
is growing fast despite the fact that most Russians don’t 
drive a Chevrolet sedan. 

Recent returnees from a tour of Gorki, Stalingrad and 
Leningrad are three members of the American Society 
of Mechanical Engineers: Nevin L. Bean of Ford Motor 
Co., Dr. Weldon H. Brandt of Westinghouse and Dr. Al- 
bert C. Hall, research vice-president of Bendix Aviation. 
Thev have reported their observations to the State De- 
partment, and these include: 

e Russia’s technologists are highly qualified and for high- 
priority projects are granted anything they need in staff 
and facilities, insuring fast development. 

e A digital computer, comparable to some complex Ameri- 
can types, was conceived and built in 24 years. The 
Americans, familiar with this equipment, were highly 
impressed by the accomplishment. 

e Semi-automatic lathes are being built in Russia on a 
moving assembly line at a rate of 50 a day. American 
output is 1,000 a vear. 

e Russian workers, both technological and in industrial 
plants, display a high level of skill and enthusiasm. They 
have a good incentive system, 25 to 40% bonuses for 
production records, and “Socialist competition” between 
factories, with cash rewards for performance. 

eIn addition to computers and machine tool design, 
most impressive performance was in a ball bearing plant 


Washington Roundup 





that is as good as any in U. S$. Management and tech- 
nical direction is excellent. 

e Of 1,700,000 Russian students, over 800,000 are fol 
lowing technical and scientific courses. 

ein the technology race, the United States “cannot 
afford to be complacent.” 


‘Constructive’ Information 


Defense Department's policy of releasing only informa- 
tion it judges “constructive” is meeting increasing con 
gressional opposition. At a congressional hearing, it was 
staunchly defended by R. Karl Honaman, former Deputy 
Assistant Secretarv of Defense for Public Affairs. 

Rep. John Moss (D.-Calif.) challenged the position 
that it is not “constructive” information on 
the differing views of the services. 

Honaman explained: “The main thing to be done with 
differing opinions is to give them free play in the dis 
cussions in the Department in developing policies. Policies 
are to be beaten out of a lot of different points of view. 
But after they have been beaten out and become the 
policy, there can be very little purpose served in airing 
those things to the public.” 

He added: ““There have been occasions when informa- 
tion that was prepared within the departments, because 
of the rivalry and the competition between the various 
branches of the there is sometimes reflected 
discredit upon a sister service . . . and such statements. . . 
could mislead and possibly alarm the public if they 
accepted the discredit for one of the services.” 

Rep. Clare Hoffman (R.-Mich.) was skeptical that 
Defense Department would consider information disclos- 
ing the “waste of taxpayers’ money” as “constructive.” 

Honaman said that it “might” be considered construc- 
tive to have such information known “because it would 
put us back on our toes.” 

Insisting that there is a free-flow of information from 
Defense Department, Honaman explained: “I have not 
experienced any instance in which information was re- 
quested and not supplied, except where such information 
in the opinion of responsible persons was considered of a 
nature which would jeopardize the security of our country 
or would violate statutes of directives of higher authority.” 

Meanwhile, Philip K. Allen has been named acting 
Deputy Assistant Secretary for Public Affairs in the 
Defense Department, filling the position vacated Jan. 1 
by Honaman. Allen was moved from a post as executive 
assistant to Robert T. Ross, the Assistant Secretary for 
Legislative and Public Affairs. 

Allen has been aide to Ross since last April. Like the 
Assistant Secretary, he is a Republican and served for 
two vears as Chicf Clerk of the Senate Armed Services 
Committee. 


Independent CAA 


House Commerce Committee is not inclined now to 
act on legislation providing an independent Civil Aero- 
nautics Administration. Rep. Oren Harris (D.-Ark.), 
chairman of the Subcommittee on Aviation, states that 
his group will probably wait—until and if—the Senate 
passes the measure, introduced by Sen. Mike Monroney 
(D.-Okla.). A companion to the Monroney bill, though, 
was introduced on the House side by Rep. Percy Priest 
(D.-Tenn.), chairman of the committee. 

—Washington staff 


to release 
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President Seeks $8 Billion for Aircraft 


Fiscal 1957 budget calls for substantial missile 
increase, reflects changing character of air weapons. 


By Claude Witze 


Washington—President Eisenhower's 
Fiscal 1957 budget seeks $6.8 billion 
for aircraft and $1.2 billion for guided 
missiles, the first financial manifesta- 
tion of the changing character of air 
war and the American aircraft industry. 

It is estimated that Fiscal 1956 
orders will come to more than $8 bil- 
lion for aircraft and about $790 mil- 
lion for missiles. 

The decision to increase missile ex- 
penditures indicates a growing trend 
to unmanned weapon systems as swiftly 
as technology will permit. 

The President’s message made it 
clear that conventional weapons—and 
conventional war—are on the way out. 





Missile Program 


Defense Department officials disclosed 
that the following missile programs were 
being funded from Fiscal 1956 and 1957 
procurement funds. 

AIR FORCE 

Boeing: Bomarc, surface-to-air. 

Bendix: Talos, surface-to-air. 

Hughes: Falcon, air-to-air. 

Bell: Rascal, air-to-surface. 

Martin: Matador, surface-to-surface. 

Northrop: Snark, surface-to-surface. 

North American: Navaho, surface-to- 
surface. 

Convair and Martin: intercontinental 
ballistic missile. 

NAVY 

Convair: Terrier, surface-to-air. 

Bendix, Talos, surface-to-air. 

Sperry: Sparrow, air-to-air. 

Chance Vought: Regulus, surface-to- 
surface. 

Fairchild: Petrel, air-to-water. 

Philco: Sidewinder, air-to-air. 

ARMY 

Douglas: Nike, surface-to-air. 

Firestone: Corporal, surface-to-surface. 

Chrysler: Redstone, surface-to-surface. 

Total guided missile expenditures by 
the three services in Fiscal 1956 are 
estimated at $917 million with about 
$1.3 billion scheduled to be spent for 
new missile procurement in Fiscal 1957. 
Defense officials said about $250 million 
of research and development funds were 
earmarked for the missile program. This 
breaks down to $100 million for USAF; 
$75 million for Navy and $75 million 
for Army. 
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In addition to missiles, it gives added 
cmphasis to nuclear weapons, nuclear- 
powered aircraft and nuclear-powered 
warships. 

Budget request of the Atomic Energy 
Commission includes $74.6 million for 
work on the aircraft propulsion reactor 
program, substantially more than the 
1956 estimate of $47.5 million and the 
1955 expenditure of $22.5 million on 
the same project 

Total Defense Department budget 
for Fiscal 1957, as presented to Con- 
gress, calls for expenditures of $35.5 
billion, up from an estimated $34.6 bil- 
lion for the current fiscal vear. 

Of the 1957 total, the Air Force 
seeks $16.5 billion, the Navy $9.6 bil- 
lion and the Army $8.6 billion. All 
three services want an increase over 
their 1956 spending, with the biggest 
jump—about $675 million—requested 
for USAF. 

The President stressed in his budget 
message the declining importance of 
conventional weapons. 

“Expenditures for ammunition, com- 
bat vehicles, trucks and other major 
equipment items,” he told Congress, 
“will continue to decline because our 
requirements have now been met in 
large part.” 


Electronics Stable 


For other industries, particularly in 
the aircraft and related fields, the budget 
included these prospects: 

e Procurement of guided missiles will 
be the highest in history, up one-third 
over 1956 and double the amount for 
Fiscal 1955. 

e Accelerated production will be con- 
tinued on the Boeing B-52 long-range 
jet bomber, the McDonnell F-101 and 
Lockheed F-104. 

e Expenditures for electronic equipment 
will be more than $500 million. 

e Navy’s shipbuilding program will con- 
tinue at a slightly higher level, with 
cmphasis on modernization of World 
War II vessels. Funds are sought for 
a sixth Forrestal class carrier, more 
nuclear-powered submarines, guided- 
missile destroyers and frigates and an 
cxperimental nuclear-powered cruiser. 

¢ Defense public works projects will in- 
clude more Nike antiaircraft missile 
sites, work on the Distant Early Warn- 
ing line and air bases for both Navy 
and Air Force. 

@ Research and development will re- 
quire spending of $1.4 billion, up 
about $100 million. Of the total, about 


$312 million will go for work on air- 
craft and $224 million into improved 
missiles. Another $150 million is sought 
for research and development facilities, 
with the Navy tripling its request, from 
$10 million for this purpose in 1956 
to $30 million for next year. 


Research Returns 


On the subject of research and devel 
opment, a topic of intense interest im 
view of recent advances in the Soviet 
Union, the President told Congress 

“Major emphasis will be placed on 
projects related to guided missiles, con 
tinental air defense, and to the appli- 
cation of nuclear energy for the propul- 
sion of aircraft and ships. 

“It is mv belief that increased returns 
in military research and development 
can be obtained through a relativels 
stable program at approximately the 
present level which can utilize effec- 
tively our scientific and technological 
resources. 

“Military research and development 
now engages a substantial proportion 
of the scientists and engineers em 
ployed in research and development in 
the nation. Care must be exercised in 
selecting the projects to be supported 
and effort must be concentrated on 
those of high priority.” 

The White House program to keep 
research and development at “the 
present level” follows Pentagon policy 
but is contrary to a recommendation 
of the Hoover Commission task force 
that there be a greater effort in the 
field of basic research. 

Another sign of the administration’s 
economy effort was seen by observers 
in the provision of $3.9 billion for 
operations and maintenance, up slighth 
from the $3.5 billion estimated expense 
in Fiscal 1956. USAF strength today 
is 127 wings and it is scheduled to 
reach 137 by June 30, 1957. 


Maintenance Problem 


Reports in the capital last week con- 
firmed Aviation Weex’s recent ac- 
count (Dec. 19, p. 14) of a serious 
maintenance skill shortage to keep mod- 
er weapon systems in operation. Sen. 
Stuart Symington (D.-Mo.) former 
USAF secretary said reports that almost 
a third of the Tactical Air Command’s 
fighters are grounded by lack of ade- 
quate maintenance bear out warnings 
issued in 1953 by the late Gen. Hoyt 
Vandenberg, then USAF Chief of Staff. 

On the side of personnel, USAF will 
have 936,000 on active military duty 
when it achieves its goal of 137 wings 
in 1957. As of June 30, 1956 there 
will be 916,000 in USAF. 
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and Missile Procurement 





expenses. 


Procurement Programs: 
Aircraft, Engines, Parts 
Guided Missiles 


Research and Development Programs: 
Aircraft. . Piet 
Guided Missiles 
Ammunition 
Military Sciences 


Procurement Programs: 
Aircraft, Engines, Parts 
Guided Missiles and Target Drones. . 
Training Equipment 
Aircraft Modernization 


Research and pesemnaue Programs: 
Aviation. 


Procurement Programs: 
Ammunition and Guided Missiles. 


Procurement Programs: 

Ammunition and Guided Missiles. 
Research and Development: 

Aircraft. . . 

Guided Missiles... . 





Key Military Aviation Programs 
For Fiscal 1957 


Here are details on the program of the military services for ordering aircraft, missiles, 
electronics and related equipment for Fiscal 1957. 


Funds the services will have for placing new orders include money requested for 
Fiscal 1957 and residue funds approp.iated for previous years. 


(In Millions) 
AIR FORCE 


Ground Communication Electronic Equipment 


Ground Electronic and Detection Equipment... 19 


MARINE CORPS 


Electronics and Communication Equipment. . . 


ARMY 


Included are funds for overhead 


FY 1957 
(Estimate) 


FY 1955 
(Actual) 


FY 1956 
(Estimate) 


$2,490 
501 
424 


$6,266 
605 
399 


$5,203 
1,041 
459 


162 177 154 
83 88 46 
23 14 9 
50 59 62 


2,306 
72 
16 
19 


164 


112 
16 








Here are some other facts on the 
strength of the armed forces as dis 
closed in connection with the new 
budget 
e OF 
USAI 


its present 127-wing strength, 
has 114 combat and 13 troop 
carrier wings. On June 30, 1957 it will 
have 137 wings, 126 combat and 11 
troop carrier. Active aircraft inventory 
now probably is about 25,000 and 
will hit 26,736 when the 137 wings are 
complete. 

@ Navy’s air strength will remain steady 
at 17 air carrier groups but the num 
ber of carrier anti-submarine squadrons 
will grow from 19 to 31 between now 
and June 30, 1957. The number of 
marine aircraft wings will remain con- 
stant at three. Total Marine and Navy 
personnel today is 870,000. By the end 
of Fiscal 1957 it will be 868,958. The 
number of warships will be increased 
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from 403 to 411, aircraft from 12,548 
to 12,576. 

© Active Army personnel will remain 
constant in Fiscal 1957 at a little over 
1 million. The active aircraft inventory 
will shift slightly from 3,534 to 3,954. 
While the Army is expected to spend 
about $110 milhon on aircraft in Fiscal 
1957, the service is not requesting any 
new obligational authority. 


Wilson’s Views 


By the end of Fiscal 1957, both 
USAF and the Navy will be almost 
entirely converted to jet aircraft for 
combat purposes. The procurement pro 
gram will provide about 1,500 new 
planes for Navy and 1,900 for USAF. 

Further facts about the Defense De- 
partment program were given to the 
Senate Armed Services Committee by 
Secretary Charles E. Wilson: 


@ Air defense squadrons, already ject 
equipped, will receive “substantial num 
bers” of supersonic aircraft. The num 
ber of interceptors equipped with Fal 
con air-to-air guided missiles will be 
“substantially increased.”” A “number” 
of B-36 Strategic Air Command wings 
will convert to B-52s during the vear 
¢ The Navy will convert 10 more ships 
for radar picket duty in the continental 
defense system and will commence con- 
version of five light cruisers and 
one more submarine to guided missik 
armament and one escort carricr to a 
helicopter assault ship 
e The conversion of one infantry divi 
sion will increase the number of ait 
borne Army divisions to three. Th: 
new division will engage in special ex 
penments with new organizations, tac 
tics, and weapons. 

“An increasing number” of Army 
anti-aircraft battalions will be converted 
from guns to Nike guided missiles 


CAA Budget 


A record $202,618,000 budget has 
been requested for the Civil Aero 
nautics Administration for the fiscal 
year 1957, with the major emphasis on 
expansion of the traffic capacity of the 
Federal airways system. The request is 
approximately $40 million more than 
the appropriation for this fiscal year. 

The big increase in the CAA budget 
is in funds for the establishment of 
air navigation facilities. The new figure 
is $40 million, an increase of $24 mil- 
lion. President Eisenhower said such an 
appropriation, for installation of greatly 
improved air navigation and traffic con 
trol facilities, will be a step in meeting 
the immediate problem of serious traffic 
congestion. 

“In addition to the expenditures to 
expand the capacity of the airway sys 
tem, expenditures for operating the 
present airway system must rise sub- 
stantially to handle the expanding traf 
fic, to operate new facilities provided 
under previous appropriations, and to 
take over from the Department of De- 
fense the costs of operating certain 
radar __ installations common 
military-civilian needs,” the President 
said. 

At the same time, President Fisen- 
hower endorsed the report of the Bu- 
reau of the Budget on Aviation Facil 
ities (AW Jan. 16, p. 26). He said: 

“To keep pace with further advances 
in aviation, I shall shortly initiate a 
comprehensive study of the nation’s 
long-range needs for aviation facilities 

“This study will take into account 
both civil and military needs to avoid 
costly duplication of equipment and 
systems. I shall expect it to point the 
way to the development, installation 
and operation of the most efficient and 
economical air navigation system within 
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New Money 


2,760 
1,973 


6,283 
912 


Air Force 
Navy 





Aircraft and Related Procurement Funds 
(In Millions) 


FY 1955 FY 1956 FY 1957 

Request 
5,800 
1,738 


Expenditures 
FY 1955 FY 1956 FY 1957 


5,988 
1,775 


6,107 
1,800 


6,959 
1,835 








the capabilities of our technology.” 
Major projects in the $40 million re- 
quest for air navigation facilities are: 
e Increased radar for traffic control. 
¢ Expanded communications capacity 
in control towers and centers. 
e Additional VHF radio ranges to pro- 
vide multiple airways. 
¢ Procurement of five transport class 
aircraft (Convairliners) for improved 
flight inspection of navigation facilities. 
The increased budget is part of 
CAA’s newly developed _ installation 
program for the period 1957 through 
1961 (AW Nov. 14, p. 141). The 
five-year program, approved by the Air 
Coordinating Committee, is designed 
to provide facilities needed to meet 
current and future demands on the air- 
ways system. 
CAA’s share of air navigation devel- 
opment, which is administered by the 


Air Navigation Development Board, has 
been set at $2 million, or double the 
current appropriation. 

ANDB’s major emphasis in 1957 is 
to be placed upon air trafic control 
aids, with $1,290,000 allocated to this 
activity. Other research and develop- 
ment activities on airwavs facilities—svs- 
tems engineering and air navigation— 
also will be doubled. 

The operation of CAA has been 
budgeted for $128,500,000, which is an 
increase of $21,750,000. Part is to pro- 
vide for an additional 1,600 emploves. 

Largest program in the operation 
categorv is the Federal airways 
budget for this function has been in- 
creased to $111,099,000. The additional 
funds are required for three reasons 
e Greater workload resulting from in- 
creased traffic. 

e Operation of new facilities. 


The 





Administration Operation 
Airways 
Safety 
Airports ; 
Establishment of Air Navigation 
Facilities and Contract Liquidation. 


dation 
ports ; 


Air Navigation Development. . 
TOTALS 


Appropriation Request 


Civil Aeronautics Administration 
(In Millions) 


Grants-In-Aid for Airports and Contract Liquida- 


Washington National Airport and Alaska Ajr- 


Civil Aeronautics Board 


FY 1957 
(Estimate) 


FY 1956 
(Estimate) 


FY 1955 
(Actual) 


90 99 111 
13 14 14 
2 3 a 
5 23 40 
22 27 30 
2 6 2 


1 1 2 
131 164 202 


48.9 52.5 





Administration............ 
Construction: 
Aerodynamic Research 
Powerplants Research........ 





National Advisory Committee 
For Aeronautics 


(In Millions) 


Aircraft Structural and Opereting Problems 


FY 1957 
(Estimate) 
64.7 


FY 1956 
(Estimate) 
59.8 


FY 1955 
(Actual) 
51.5 


4.4 6.5 
6.3 7.8 


1 1.2 








e Operation of traffic control facilities 
formerly financed by USAF and Navy. 

Operation of the Office of Aviation 
Safety is programmed at $13,688,000 
and administration of airport aid is 
set at $3,713,000. 

An appropriation of $30 million is 
requested for the airport aid program, 
which is an estimate of what will be 
uceded to liquidate obligations incurred. 

In Fiscal 1956 grant funds authorized 
totaled $62.5 million. It is estimated 
that grants-in-aid for airports will risc 
to $75 million in 1957 and expendi- 
tures will be $50 million. 


CAB Budget 


Budget proposals for the Civil Aero- 
nautics Board show a dramatic decline 
in subsidy needs and a slight increase 
in administrative funds. 

In his message to Congress, President 
Eisenhower attributes the subsidy cuts 
to rising profits of the carriers and con- 
tinued CAB vigilance in keeping sub- 
sidv rates at the lowest possible level 

Subsidv pavments to the carriers will 
amount to about $34.4 million in Fiscal 
1957. The $20 million appropriation 
request will be supplemented by more 
than $14 million in funds carried over 
from previous appropriations. 

The budget allocates $4.7 million 
to the Board to pay salaries and ex- 
penses. This amount is a slight increas¢ 
over the current appropriation of 
$4.125 million, which will be increased 
this vear with a supplemental appro- 
priation request for $270,500. 

Payments to most classes of carriers 
are estimated at about the same in 
Fiscal 1957 as they are in the current 
fiscal vear. The exceptions are trans- 
itlantic and transpacific operations 
where substantial subsidy cuts have re- 
sulted in a reduction of total payments. 


NACA Budget 


The National Advisory 
for Aeronautics is asking $64. 
for salaries and expenses in its Fiscal 
1957 budget, an increase of about $4.5 
million over Fiscal 1956, and $15 mil- 
lion for construction, an increase of 
about $2.5 million over Fiscal 1956. 

NACA's construction request pro 
vides for new facilities at Langley and 
Ames Laboratories for research in the 
problems of flight at hypersonic speeds, 
and the modernization of two existing 
wind tunncls at those laboratories. Addi- 
tions will be made to the propulsion 
systems laboratories at Lewis Labora- 
tory to permit research under higher 
altitude conditions and utility improve- 
ments for handling combustion waste 
products. Amount to be obligated is 
$6.8 million at Langley, $935,000 at 
Ames and $7.8 million at Lewis. 


Committee 
7 million 
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Vought’s Crusader Design Meets 


Navy’s High Performance Criteria 


By David A. Anderton 


The best possible aerodynamic per- 
formance was one design criterion for 
the Chance Vought XFU8-1 Crusader. 
Navy requirements for high rate of 
climb, extreme altitude capability and 
level-flight supersonic speed dictated 
that the company pull out all the aero- 
dynamic stops 

The carrier-based design, already cap- 
able of speeds in excess of 1,000 mph.., 
has benefited greatly from extensive 
transonic testing in the tunnels of 
Cornell Aeronautical Laboratory and 
the National Advisory Committee for 
Aeronautics. 

The F8U Crusader is now in pro- 
duction at the Vought plant in Dallas, 
Tex. Final payoff for the hours of in- 
tensive design and development has 
been announced in the President’s Fiscal 
1957 budget message: “. . . There will 
be substantial procurement of the 
Navy's new supersonic F8U.” 

Phese specific advanced aerodynamic 
features characterize the Crusader: 

e Area-tuled fuselage, contoured by an 
extension of the simple transonic theory 
developed by Richard ‘T. Whitcomb of 
NACA’s Langley (Va.) Laboratory. 

@ Variable-incidence wing, for high lift 
during approach and landing. 

¢ Low-slung horizontal tail, to counter- 
act pitchup tendencies of the airplane 
under high angle-of-attack conditions. 
e Large vertical tail, to insure ample 
directional stability at high speeds. 

e Mid-span aileron controls, to mini- 
mize torsional deflections in the thin, 
swept wing. 

Basic formula for the Crusader was 
high power, light weight and low drag. 
Vought designers chose the Pratt & 
Whitney J57-P-4 engine with after- 
burner as the powerplant, and designed 
around it a lightweight airframe with 
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every aerodynamic feature carefully se- 
lected for optimum performance. 

Ihe Crusader’s wing is of low aspect 
ratio, very low thickness ratio—approxi- 
mately 5%—and about 40-deg. sweep. 
It is high-mounted on the fuselage and 
has a small amount of negative dihedral 
for improved lateral stability. 

Outboard panel of the wing, which 
folds upward for carrier storage, has a 
leading-edge extension. Purpose of this 





Obligation Status 


Air Force’s schedule calls for the let- 
ting of aircraft and related procurement 
contracts at a record rate of $1 billion 
monthly during the last seven months of 


Fiscal 1956—from December through 
June. 

The annual budget calls for USAF 
obligations for aircraft procurement of 
$6.9 billion during Fiscal 1956. During 
the first five months, cancellations ex- 
ceeded new obligations by $273 million. 
This makes a total of $7.1 billion for 
the seven following months. 

USAF had $10.9 billion in unobli- 
gated aircraft procurement funds on 
hand, as of Dec. 1. 

Navy's obligations for aircraft and re- 
lated procurement totaled $414 million 
during the first five months of Fiscal 
1956, an average rate of $83 million 
monthly. To meet its program calling 
for obligation of a total of $2.1 billion 
during Fiscal 1956, Navy would be re- 
quired to obligate $1.7 billion during 
the December-through-June period, or at 
an average monthly rate of $240 million, 
almost three times the rate during the 
first five months. 

Navy had $3.8 billion in unobligated 
aircraft procurement funds on hand, as 


of Dec. 1. 











feature is to generate a vortex; at high 
angles of attack, the inboard edge of the 
extension sheds a vortex which sweeps 
the wing behind it clear of boundary 
layer and delays tip stall 

Ailerons are mounted inboard of the 
outer panel, to reduce torsional deflec 
tions and the possibility of acroelastic 
effects on the thin wing. The entire 
leading edge of the wing seems to act as 
a droop-snoot flap 

Fuselage of the Crusader was laid out 
by the area rule procedure to obtain an 
optimum fineness ratio and area distri- 
bution. Contouring of the plane is not 
as apparent as it is on the Convair 
F-102A or the Grumman F11F-1. This 
is because of the aircraft’s rectangular 
cross-section and the particular condi 
tions for which the area rule was applied 

An underslung jow] inlet for the J57 
is hung under the Crusader’s nosc¢ 
Ducting runs aft under the pilot’s floor 
to the engine, mounted above the land- 
ing gear well 

With no room in the wings to store 
fuel, all tankage in the XF8U is in the 
fuselage ahead of the engine 

Sections of the rear and middle fuse- 
lage around the powerplant installation 
are fabricated from titanium allov for 
strength and lightness at the high tem- 
peratures found in those two areas 

Fairings for four cannon are mounted 
in pairs on either side of the fuselage 
nose just below the cockpit. Presumably 
these are for the standard Navy 
ment of four 20-mm. rapid-fire cannon, 
although other cannon under develop- 
ment may replace these at a later date. 
It is reasonable to assume that the Cru- 
sader will also carry air-to-air missiles 

Cockpit layout and detail design fol- 
low current Navy ideas and _ practice. 
The ejection seat is a lightweight unit 
built by Chance Vought and adapted 
from the Douglas Aircraft Co. design 
used in the A4D Skvhawk 

Approximate dimensions for the Cru- 
sader are: length, 58 ft.; height to tip of 
vertical fin, 18 ft. Maximum depth of 
the fuselage is about seven feet and the 
wingtips clear the ground by six feet 
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the atomic bomb. 


week’s issue of Aviation Week. 





Final Tests for SAGE 


Lexington, Mass.—Final evaluation tests on a “‘littlke SAGE system,” prototype of 
a proposed nation-wide network of 32 automatic data processing centers designed to 
greatly increase U.S. air defenses, should be completed here this summer. 

This was disclosed as the Air Force partially lifted the wraps on the SAGE (Semi- 
Automatic Ground Environment) system and the Massachusetts Institute of Tech- 
nology’s Lincoln Laboratories, which headed the development of the multi-billion 
dollar air defense network under joint Army-Navy-USAF sponsorship. The scope of 
the task, and the number of large industrial firms participating, give the SAGE 
program a resemblance to the World War II Manhattan project which developed 


First production prototype of the large digital computer, which forms the heart 
of the SAGE system, is presently undergoing shake-down tests here as part of “little 
SAGE,” called the Cape, Cod System, consisting of a long-range radar and smaller 
gap-filler radars, each of which automatically transmits its data to the computer. 

A detailed report on the SAGE system and how it operates will appear in next 








Boeing Appeals Renegotiation 
Ruling, Criticizes Board Action 


Seattle—Boeing Airplane Co. will ap- 
peal to the U. S. Tax Court the renego- 
tiation Board’s determination that $9,- 
822,340 must be refunded as excessive 
profits from 1952 earnings. 

Boeing contends that the net refund 
after taxes should be $2,950,000, and 
that a projection of the Board’s findings 
would result in total refunds of about 
$7 million for 1953 and 1954 combined 
and no refund for 1955. 

J. O. Yeasting, Boeing vice president- 
finance, said the Board’s determination 
is not consistent with the Renegotiation 
Act and is not supported by the facts 
and reasons the Board furnished the 
company. 


Net Worth Emphasis 


Yeasting was critical of the Board’s 
emphasis on net worth. 

“In the opinion of Boeing manage- 
ment,” he said, “the ‘return on net 
worth’ criterion for evaluating reason- 
ableness of earnings was the controlling 
factor in the Renegotiation Board’s de- 
termination. This criterion, as used in 
the renegotiation process, is merely a 
statistical computation of the return 
(earnings) realized on book net worth 
and does not measure the reasonableness 
of the price of articles furnished the 
Government. Further, it in no way gives 
consideration to the efficiency of con- 
tractors or their contribution to the de- 
fense of the nation.” 

Boeing’s 1952 earnings, Yeasting said, 
represented only a return of 2.28% on 
sales and after renegotiation this was 
reduced to 1.89%. A net return of 5 to 
6% on sales was realized by the manu- 
facturing industry generally. He said the 
earnings before renegotiation were well 
within the profit framework established 
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at the time the contracts were nego- 
tiated with Government procurement 
authorities. 

Yeasting warned that the Board’s de- 
termination, if sustained and indicative 
of the future determination pattern, 
may seriously affect Boeing's ability to 
go forward with planned facilities ex- 
pansion and research and development 
programs. 

Air Force has strongly urged the air- 
craft industry to finance a substantially 
greater portion of its facility and re- 
search needs. 

The Boeing official said the 1952 
earnings were reasonable under all re- 
negotiation concepts. A sizeable portion 
of Boeing’s earnings were due to fixed 
price contracts with incentive provi- 
sions. 

“A determination of excessive profits, 
when efficient, economical, on-schedule 
production has been demonstrated, and 
the Government has been furnished a 
quality product at a reasonable price is 
not consistent with the intent or objec- 
tives of incentive contracts,” Yeasting 
said. 


Damage to Incentive 


“If the board’s action is allowed to 
stand, it will deprive the company of 
the entire amount which was specifically 
earned in 1952 as a reward for efficient 
cost performance on incentive con- 
tracts: Also, it will go far in removing 
the element of incentive which is so 
important to the American way of doing 
business. 

“It does not appear desirable, in the 
light of the overall objective of obtain- 
ing more defense per dollar, to destroy 
incentives that invariably lead to lower 
prices to the Government,” he said. 


Nuclear Power, ICBMs 
Top Industry Problem 


Washington—Most pressing aero- 
nautical problems are those associated 
with nuclear power for aircraft and the 
intercontinental ballistic missile, Na- 
tional Advisory Committee for Acronau- 
tics said in its 1955 annual report. 

“Indeed, our national security may 
well depend on the intensity and com- 
petence of our research to solve such 
problems,” said Dr. Jerome C. Hun- 
saker, NACA chairman. 

“There is evidence to indicate that 
our present position of leadership in 
the air has been challenged by a poten- 
tial enemy. To maintain, at manage- 
able cost, the necessary air power of 
requisite quality demands continuous 
research to anticipate the requirements 
of tomorrow’s weapons,” he said. 

Highlighting progress made during 
the past year, the annual report singled 
out the area rule contribution of 
Richard T. Whitcomb, of the NACA’s 
Langley (Va.) Laboratory staff. 

Research programs of the past vear 
were largely concentrated on solving in 
a practical manner the scientific prob- 
lems of supersonic flight. “Application 
of the new knowledge has been dramat- 
ically successful in some important in- 
stances,” Hunsaker said, “but the un- 
known is still of vast extent.” 

In aerodynamic research, stability 
and control have continued to take a 
large share of the research scientists’ 
time. Increased use of ground and 
flight simulators and electronic com- 
puters has supplemented wind tunnel 
and flight test studies of the stability 
parameters. 

On the other side, new and improved 
theoretical and analytical techniques 
have aided the estimation of aerody- 
namic information. 

In propulsion, NACA is studying 
families of aircraft engines using chemi- 
cal and nuclear fuels. Piled on this 
program is a number of current studies 
aimed at improving the performance of 
engine-aircraft installations. The gen- 
eral problem is one of finding solutions 
to the problems of lightweight, high- 
thrust engines of high efficiency. 

In structures, NACA is working in 
the major areas of structural safety. 
Increases in airplane performance have 
accentuated the importance of choosing 
the right materials to withstand both 
the loads and the temperatures of high 
speed flight. 

“. . . With each advance in speed, 
problems requiring scientific investi- 
gations multiply, become more complex 
and difficult, and their study and solu- 
tion more costly. The potential ad- 
vantages to the cause of world peace if 
America first solves these problems are 
obvious,” the report said. 
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Red Gains Threaten ‘Deterrent Force’ 


Gen. Power, ARDC chief, warns of ‘very real danger’ 
that Red advances could put U.S. ‘at their mercy.’ 


New York—The “real and imme 
diate” threat that Soviet technological 
advances will leave the United States 
at Russia’s mercy, wiping out the ad 
vantages of our current deterrent force, 
is today’s major concern of the U.S. 
Air Force. 

Lt. Gen. Thomas S. Power, chief of 
the Air Research and Development 
Command, in one of the strongest 
statements on the subject delivered by 
a USAF officer since Russia demon 
strated vast aeronautical advances in 
1955, said last week at a National 
Security Industrial Assn. meeting that 

Ihe problem is no longer obscure 
to us, for the Soviets have brought it to 
the attention of the world during their 
air shows and by the recent explosion of 
a very potent nuclear weapon. 

“Thev have chosen to enter the race 
for technological supremacy of the 
world—a race into which we have been 
forced by necessitv.” 

Gen. Power said it is typical of the 
American way that we are developing 
weapons only to deter a potential ag 
gressor “by this show of force’’ but em 
phasized that the security gained this 
wav “is an uneasy one.” 


‘At Their Mercy’ 


He said emphatically that the United 
States has used qualitative superiority 
to maintain “security by deterrent 
force.” He is confident we still have 
this superiority in most fields 

But,”” he declared, “there is ever 
indication that the Soviets—the prin 
cipal threat to our security—are making 
every effort to not only catch up with 
us but to surpass us. With both quan 
titative and qualitative superiority on 
their side, we would lose the protection 
of the deterrent force and be at their 
mer;rcy 

Ihis danger is very real and im 
mediate as the following considerations 
will show. First of all, the Soviets have 
several advantages in their current effort 
to establish technological superiority 
over this country. In comparison with 
the United States, thev can allot a far 
greater portion of their national income 
for military spending. In a purely fi 
nancial sense, our military budget could 
well be larger than that of Russia but 
the real difference is that ours probably 
goes much more for pay, maintenance, 
etc, than does theirs. However, they 
can allot vast resources to technological 
developments without prior approval of 
the public. They can control labor and 
dictate to industry in a manner which 
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the free world finds impossible and un 
desirable. 

“Through application of _ these 
methods, the Soviets have attained 
some rather remarkable results since 
World War Il. They have not onl 
managed to maintain their air force and 
their military production for military 
purposes, but thev have even increased 
the rate of their military spending. 
While the Soviets recently announced 
an ostensible 8 to 10% decrease in 
their 1956 military budget, our experts 
believe this does not include ‘hidden 
figures.’ 

“In the period of 1945 to 1947, they 
have made significant technical prog- 
ress, particularly in the development of 
jet fighters and fighter-bombers. Hun- 
dreds of single-jet Heinkel 162s, twin- 
jet Messerschmitt 262s and _ rocket 
powered Messerschmitt 163s—all 
highly advanced aircraft—became avail 
able to the Soviets when Germany 
surrendcred These models were ex 
ploited by able Soviet designers, includ 
ing such men as Mikoyan, Gurevich 
and Ilvushin 

“In addition, the Soviets captured 
thousands of skilled technicians from 
Luftwaffe ground units and put to ef 
fective use their knowledge, together 
with information furnished by manv of 
the leading aeronautical engineers of 
Germany who were enticed or com 
pelled to work in Soviet aircraft fac 
tories. Nor should it be overlooked 
that thev received a great deal of valu 
ible equipment from us during the 
Lend-Lease program 


Gains Recorded 


“Early in 1947, the Soviets put into 
their squadrons the first jet plane, the 
Yak-15 This was a_ conventional 
Yak-9 with a German JUMO jet en 
gine of 2,000 Ib. thrust 

“By the summer of 1947, the Soviets 
were furnishing their squadrons with 
the first jet fighter designed and pro 
duced by native talent—the MiG-9 
which was equipped with two German 
BMW jet engines and intended for 
use in ground attack missions 

“In the period of 1948 to 1950, the 
Soviets made great strides in the de- 
velopment and production of jet en- 
gines, and began to close the techno- 
logical gap that had existed between 
the East and the West. There were, in 
particular, these three developments: 
One, exploitation of the British Nene 
jet engine, a number of which had 
been sold to the Soviets; two, advances 
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in the field of metallurgy, possibly aided 
by analysis of the turbine blades used 
in the Nene; three, development and 
production of the MiG-15 

“In 1953, the Soviets brought out a 
new interceptor, Fresco (MiG-17), and 
continued work they had already started 
in the improvement of their bomber 
capabilities. Today, their air force rep- 
resents a formidable threat against this 
country as the following review of their 
record will show 


Largest Fighter Force 


“They have built up their fighter 
force, from a few thousand conventional 
aircraft in World War II, to the largest 
fighter defense force in the world, 
completely jet-equipped 

“They have built an imposing fleet of 
modern conventional bombers; are rap 
idly equipping their light bomber and 
reconnaissance wings with modern jet 
aircraft, and have medium and heavy 
jet bombers which can be compared 
with the most advanced aircraft we pos- 
SCSS 

“They have made progress in the field 
of electronics and appear to be closing 
the gap between Soviet and Western 
technology in this field 

“They have exploded both atomic en 
ergy devices and a device employing a 
thermo-nuclear reaction, the former in 
1949—much earlier than we expected, 
the latter only four years later—an in 
terval less than that between the first 
atomic and thermonuclear explosions 
in the U.S. 

“They appear to be making progress 
in the development of long-range mis- 
siles to supplement their long-range 
bomber force. 

“They have cut the lead-time required 
for aeronautical development by ex- 
ploiting four basic concepts of opera- 
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tion unique to Soviet philosophy and 
policy: 

“First, their development program 
is dictated solely by military expedi- 
ency, with complete disregard for the 
principles of democracy and the re- 
quirements of a free economy. There- 
fore, they can—and do—make unilateral 
decisions at the highest level, without 
tear of political consequences. 

“Second, they can devote any desired 
amount of their budget to their mili- 
tary program. 

“Third, their policy is to design one 
weapon for one specific purpose, with- 
out the attention we give in this coun- 
try to safety and durability features. 


Soviet Initiative 


“Fourth, the Soviets definitely hold 
the initiative in starting another war 
and, therefore, are free to concentrate 
their efforts on specific programs re- 
quired by their war planners. On the 
other hand, U.S. policy is to avoid 
war and to protect ourselves against 
aggression. Therefore, we must maintain 
a wide variety of development and pro- 
curement programs to provide protec- 
tion against many different eventual- 
ities. 

“Additional factors in the Soviets’ 
technological advancement are the edu- 
cation and training of their scientists 
and technicians; the awards conferred 
for success in scientific research and de- 
velopment, and the penalties imposed 
for failure. 

“The emphasis on technical training 
stafts in the kindergarten. Textbooks 
are slanted to condition the boy into 
the Soviet state fabric. Strong emphasis 
is placed on the study of mathematics, 
physics and chemistry. In his formative 
vears, the boy is influenced by the pres- 
tige built around successful scientists. 
When he has reached 17, he has little 
choice in his future, for it has already 
been decided upon by the state. 

“Since his principal subjects in the 
lower schools have been those most 
helpful to science, his entry into the 
technical field is a foregone conclusion 
if he shows any promise at all. Although 
higher education costs money even in 
Russia, state grants, scholarships and 
bonuses for outstanding students are 
generous where the state can be best 
served. 

“The student’s incentive to study 
hard and well is based on the prospects 
for prestige, awards and many other 
advantages if he succeeds, and his dis- 
mal future if he does not. 


Excellent Training 

“The quality of Soviet professional 
training in scientific, technical and ap- 
plied fields is quite comparable to ours, 
as pointed out by Nicholas DeWitt of 
Harvard University, in his recent book 
“Soviet Professional Manpower.” While 
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the American engineer gencrally obtains 
his B.S. in four years, his Soviet coun- 
terpart spends from 5 to 54 years in in- 
tensive training to reach a similar pro- 
fessional level. He is also required to be 


_proficient in reading foreign languages. 


“According to Dr. John R. Dunning, 
dean of Columbia University School of 
Engineering, the Soviet Union pro- 
duced as many Ph.D.’s in 1953 as the 
United States. But while U.S. degrees 
were 2.3 to 1 in favor of the humani- 
ties, Soviet degrees ran 3 to | in favor 
of science and engincering! 

“How does this emphasis on techni- 
cal training compare with our own pro- 
gram? From 1940 to 1948, the curve of 
training in the engineering field in both 
countries was on a fairly even keel. We 
forged ahead in 1950 when an all-time 
high of 50,000 engineers was graduated. 
This spurt was due, in a large measure, 
to the GI bill for government-subsidized 
education. 

“This figure has dropped each year 
since then, going to a low of 20,000 
last year. At the same time, the train- 
ing of engineers in the Soviet Union 
has gone in the opposite direction. In 
1950, they graduated 28,000 engineers, 





No Defense Change 


Gen. Thomas S. Power, in his speech 
before the National Security Industrial 
Assn., makes it clear that the true nature 
of the Russian threat in the field of 
technology was made obvious in 1955 
through Soviet air shows and nuclear 
explosions. 

His statement was made one week 
after Defense Secretary Charles E. Wil- 
son told the Senate Armed Services Com- 
mittee: 

“The defense program we are pro- 
posing for Fiscal 1957 is not funda- 
mentally different from that outlined 
to your committee last year. 

“Essentially, it is a further develop- 
ment of the same policies and concepts 
which have guided our defense program 
for the past several years. 

“Nothing has occurred in the inter- 
national situation during the past year 
which would indicate the necessity for 
any major change in these policies and 
concepts. 

“The present defense program was 
designed to meet our security needs 
over a long period of time. 

“Development of a sound, long-term 
security requires that we design our 
forces so as to assure a steadily increasing 
efficiency, in step with scientific advances 
but characterized by a stability which is 
not materially disturbed by every propa- 
ganda effort of unfriendly nations or 
wishful thinking on the part of ourselves 
or our allies.” 











and the increase in the last four years 
has been phenomenal. They graduated 
40,000 in 1953, and 54,000 in 1954! 
At present, they are graduating two 
and one-half times as many engineers as 
we do. Records reveal that the Soviets 
now have 685,000 graduates emploved 
in the physical sciences and engineering 
fields. Of these, 85,000 are engaged in 
research and training, leaving a total 
of 600,000 persons trained in the 
physical sciences and engineering fields 
in the Russian economy. In addition 
there are 90,000 biological scientists 
engaged in research and training, who, 
when added to the 85,000 cited above, 
give a total of 175,000 scientists en- 
gaged in the field of research and train- 
ing. We now have a total of about 
650,000 engineers and some 200,000 
other scientists. 

“In this race for brain power and 
technological leadership, the Soviets are 
undoubtedly challenging our technical 
and scientific domination. The big ques- 
tion is: can thev reach and surpass us 
both quantitatively and qualitatively in 
the field of trained manpower? If pres- 
ent trends persist, there appears to be 
little doubt that they can pass us in the 
quantity of engineers produced—pos- 
sibly in the near future. 


Incentive Is Money 


“As to quality, recent events prove 
convincingly that the Soviets lack nei- 
ther the intelligence nor the scientific 
know-how to build intricate modern 
weapon systems. For instance, the 
Soviet jet bombers displayed in forma- 
tion strength over Moscow last July 
included four-jet heavy bombers com- 
parable to the eight-jet B-52, our most 
advanced heavy bomber, and medium 
twin-jet bombers comparable to our 
six-jet B-47. The smaller number of 
engines in the Soviet bombers permits 
the conclusion that they have developed 
unusually powerful engines 

“In line with other aspects of their 
overall strategy, the primary purpose of 
the Soviets in the brainpower race must 
be to first reach and then surpass us in 
the production of scientists and engi- 
neers essential for achieving techno- 
logical supremacy. Is it unreasonable 
to assume, then, that they will insist on 
quality as well as quantity? The Soviets 
do not underestimate the quality of 
our science and technology. 

“Ironically, the so-called classless state 
runs its incentive system on money. 
Monetary incentives are the strongest 
single motivating force in Soviet in- 
dustry and research and development. 
Top Soviet scientists and managers to- 
day derive as much as 50% of their 
total income from a bonus system that 
is without parallel. The fact that we 
have outstanding scientists today must 
not lull us into a state of complacency 
for we must continually press for better 
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educational programs in developing new 
scientists. 

“It becomes increasingly obvious that, 
in a conflict involving nations thou- 
sands of miles distant from each other, 
technology will supplant manpower as 
the measure of force. It can work for 
us as well as for the Soviets. It can re 
and maintain military balance. 
In the Soviet strategy, the objective of 
gaining a technological level with the 
United States must run concurrent 
with the objective of reaching and sur- 
passing our strategic air power if they 
are to gain freedom of action for their 
nuclear air forces. 


store 


Rapid Pace 


“In a war with the United States, they 
must prepare for a war that must be 
launched across the oceans. No prece- 
dent exists for such an operation. Their 
problems are numerous. Gaining free- 
dom of action in such a war would be 
a gigantic undertaking but, if needed 
to carry out their global plan, the 
Soviets would undoubtedly attempt it. 
his requires, first, that they equal and 
then exceed our stockpile of nuclear 
weapons and our capability to deliver 
them, and second, that they develop an 
intercontinental missile that is capable 
of neutralizing our strategic and in- 
dustrial forces. 

“This, then, is the situation as it now 
stands. The problem is no longer ob 
scure to us, for the Soviets have 
brought it to the attention of the 
world during their air shows and by the 
recent explosion of a_ very potent 
nuclear weapon. They have chosen to 
enter the race for technological suprem- 
acy of the world—a race into which we 
have been forced by necessity 

“The Soviets are progressing at an 
extremely rapid pace in this race be 
cause they realize that onlv through 
superior technical achievement can they 
create a striking force capable, not only 
of effective attack on the U.S., but of 
an effective defense against the retalia- 
tory power of the U.S. as well. For 
the Soviet Union, the finish line of this 
race is world domination; for the 
United States and the rest of the free 
world, the finish line is survival in free- 
dom. 

“In the light of these sobering facts, 
we must make an all-out effort to main- 
tain our still existing technical pre- 
dominance. To achieve this vital end, 
we must continue our study of facts 
and estimates concerning Soviet capa- 
bilities; keep our knowledge up-to-date; 
estimate future developments within 
the Soviet Union and its satellites. 

“Next, we must plan our research and 
development program in the light of 
this information and these estimates. 
And we must devote this program as far 
as possible, to the development of 
specific weapons to meet any of the 
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enemy’s specific weapons of the future, 

“Further, we must improve our re- 
search and development capabilities by 
improving our educational and training 
programs, and by attracting the best 
available talent to our scientific and re- 
search efforts. Like the Soviets, we 
must stimulate the desire for scientific 
careers in our vouth, and we must erase 
from their minds the pathetic picture 
of the impractical dreamer whose only 
rewards for accomplishment are the 
plaudits of other dreamers. Instead, we 
must create the picture of a ‘Davy 
Crockett’ of science, the modern 
pioneer fighting on the frontiers of 
human knowledge. 

“Thanks to our industry, and to our 
scientific and educational institutions, 
we still possess qualitative superiority 
both in military technology and scien- 
tific brain power. However, every time 
we make an important technological 
break-through, it takes the Sovicts less 
and less time to catch up with us. To 
the best of our knowledge, they still 
have fewer scientists and engineers than 
we have, and ours are probably, in gen 
cral, more experienced and seasoned 
than theirs. But, in a few vears, they 
may have larger quantities and, if there 


is no increase in the level of our re- 


search and development effort, they 
may eventually challenge our position 
of qualitative superiority. 


Intangible Asset 


“It is the job of all of us to see to it 
that this will never happen. For our 
verv existence would be threatened if 
the Soviets would possess technological 
supremacy, coupled with an_ unprec- 
edented combination of dictatorial 
powers, of practically inexhaustible re 
sources in manpower and materiel, of 
fanatical determination for world domi 
nation, and of vast numbers of ulti 
mately seasoned and_ experienced 
scientists. 

“In spite of these disturbing facts, 
however, there is still no reason to fear 
that, some day in the future, we are 
bound to lose either our qualitative 
superiority or our ‘security by deter 
rent force.’ We still have one intangi- 
ble asset which, so far, no other nation 
has been able to steal from us or copy; 
the asset which has made ours the most 
prosperous and advanced country in his- 
tory—our ‘creative superiority.’ 

“Many countries possess some typi- 
cal national talent, engendered by geo- 
graphical, ethnological or historical 
factors. 

“The Swiss, for generations, have 
retained their superiority in watch- 
making; the Germans have excelled in 
photographic equipment, the Swedes 
in the manufacture of steel, the Italians 
in music. We have remained unsur- 
passed in what is known the world over 
as ‘Yankee ingenuity.’ 


“Some mysterious forces within the 
American always makes him create 
something radically new, fantastically 
big or tremendously far-reaching. ‘Taking 
the scattered ideas of abstract scientists, 
he did not hesitate to pour billions of 
dollars and vast resources into the most 
ambitious project evel attempted by 
man: The harnessing of atomic energy. 
Starting with a primitive carriage, he 
created the bilhon-dollar automotive 
industry, permitting almost evervone to 
own a car. Creating the principle of 
mass production, a sound system of 
time payments, and the art of convin 
ing advertising, he has made it possible 
for the average person to own things 
which, in any other country, are ex 
pensive luxuries attainable only by the 
rich. 


Industry Challenge 


“It is this same ‘Yankee ingenuity,’ 
this willingness to trv anything and this 
flair for doing things in a bigger way 
than ever done before, which I am 
counting on to maintain our ‘creative 
superiority.” This means. that the new 
weapons which we develop should not 
merely be better in quality but so radi 
cally advanced in concept and design 
that they give us technological superi 
ority for a limited period of time, that 
is, until the enemy can make copies of 
them. 

“I am convinced that we can remain 
ahead of the Soviets in the develop- 
ment and production of new weapons. 
By continually advancing the state of 
the art and by an aggressive develop- 
ment program utilizing the latest find- 
ings of basic research, we can maintain 
creative superiority indefinitely and, 
thereby, maintain ‘security by deter- 
rent force’ for as long as is needed. 
And we can do so within the limits of 
our economic capability and without 
resorting to Soviet methods of opera- 
tion. 

“To achieve these ends, we must assure 
a satisfactory level of qualified scien- 
tists and engineers, and employ their 
talents as effectively as possible, backed 
by enlightened management. We must 
rely on industry to continue and even 
expand their excellent programs of fi- 
nancing higher education for promising 
and deserving employes. Last but not 
least, we must expect industry to as- 
sume a larger share of the research and 
development burden. In a free econ- 
omy such as ours, it is of far greater 
mutual benefit, in the long run, to 
spend private capital for the develop- 
ment of commercial products which 
have military possibilities, than to let 
the Government pay indefinitely for the 
development of military products which 
have commercial possibilities. 

“We must have greater cooperation 
between our Government and industry. 
Our American youth must be given 
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greater inducements to enter the 
scientific field, thereby providing us 
with larger numbers of young scientists. 
To maintain our lead in this field will 
cost money. But if we do not face up 
to the reality that Russia is fast closing 
the gap, we may soon be outdistanced 
by them in the race for technological 
supremacy. 

“The final question, then, is: if the 
Soviets may conceivably surpass us in 
quantity, why should they not, some 
day, challenge our “creative superiority” 
in spite of everything we may do to 
prevent it? I am confident that they 
never will, because the art of creation 
presupposes a state of mind, an atmos- 
phere of work, an attitude toward fel- 
low men, which are as foreign to Soviet 
philosophy as theirs is to ours. 

“True creation is a reflection of the 
country, of the people, of the very 
way of life as it can exist only in a free 
society. It is for this reason that the 
free industrial nations of the world have 
by far higher standards of living than 
the Soviets and their satellites. 

“Thus, the outlook is grave but not 
hopeless. AS long as we recognize and 
face the facts, and act accordingly; as 
long as we work together as a team in 
maintaining technological superiority; 
and as long as we can and are willing to 
pay the price for “security by deterrent 
force,” we have nothing to fear. For 
the dav is bound to come when even 
the most ruthless aggressor must recog- 
nize the senselessness and hopelessness 
of the race for military supremacy and, 
yielding to the demands of his ex- 
hausted and disillusioned people, will 
concede defeat. 

“It is then, and only then, that we 
no longer need ‘security by deterrent 
force.’ Because there will be a far less 
costly and far stronger security in its 
stead: the security created by the 
mutual trust and friendship among all 
the nations of this world.” 


Temco Develops Primary 
Trainer for Export Market 


Dallas—Temco Aircraft Corp. has de- 
veloped a single-engine flight and arma- 
ment trainer designed for the foreign 
military market. The company designa- 
tion is Model 58. 

The new plane is a two-place, low- 
wing, all-metal monoplane powered by 
a 340-hp, Lycoming GSO-480-AlA en- 
gine. It has a tricycle landing gear and 
power-driven bubble canopy. 

Without armament the 58’s gross 
weight is 2,993 lb.; service ceiling is 
more than 25,000 ft.; cruising speed 174 
knots; range 485 nautical miles. 

The trainer can carry a variety of 
armament. There is provision for the 
installation of two 50 or 30 caliber 
machine guns, two napalm bombs, two 
100-Ib. bombs and 16 rockets. 


34 


Defense Rejects Hoover Proposal 
To Merge Assistant Secretaries 


Washington—Department of Defense 
has rejected the recommendation of a 
Hoover Commission task force that it 
combine the offices of the Assistant 
Secretaries for Research and Develop- 
ment and Applications Engineering. 

In comments on the Hoover Com- 
mission report on research and devel- 
opment (AW June 6, 1955, p. 15) the 
Defense Department also declares there 
is no reason to increase the present $20 
million level of annual spending for 
basic research. 

The Commission’s task force said 
it considered the $20 million rate in- 
adequate because “the tempo of prog- 
ress in weaponry technology is limited 
by availability of new basic and applied 
scientific knowledge.” 

The Defense Department replied 
that it actually spends more than $20 
million a year on basic research be- 
cause a substantial amount of this work 
is supported through applied research 
and weapons system contracts. 


‘Too Early’ 


It added that the Department “plans 
a moderate increase in the level of sup- 
port of such basic work in its Fiscal 
1956 program. Moreover, this field 
will be continually reviewed in order 
to obtain the maximum contribution 
to our long-range applied research and 
development projects.” 

On the task force’s recommendation 
that the offices of two assistant secre- 
taries be combined, the Department 
argued in effect that it is too early to 
declare—as the task force did—that the 
present setup is unsound. 

It pointed out in its comment that 
Joint Coordinating Committees have 
been created to combine operations of 
the Research and Development and 
Applications Engineering offices. 

Since the task force’s study, the 
Department continued, ‘the Secretary 
of Defense has strengthened the Ap- 
plications Engineering operations by 
delegating to the Assistant Secretary 
(Applications Engineering) responsibil- 
ity for recommending action on appor- 
tionment and reprogramming requests 
to obligate production and procurement 
funds . . . including requests for prod- 
uct improvement projects.” 

The Department says no further 
changes should be made until these 
modifications have been tried and that, 
“in any event, the two separate offices 
should be preserved.” 

Present Assistant Secretary for Appli- 
cations Engineering is Frank D. New- 
bury. His counterpart for Research and 
Development is Dr. Clifford C. Furnas, 


who replaced Donald Quarles when the 
latter became the Secretary of the Air 
Force. 


Research Comments 


In all, the Hoover Commission task 
force made 15 recommendations, most 
of which the Defense Department did 
not find objectionable. However, in its 
comments, these observations were 
made on the research and development 
study: 

e The Secretary of Defense is using his 
authority over funds to make sure that 
research programs are properly inte- 
grated and to prevent duplication of 
effort. 

e The Assistant Secretary for Research 
and Development will appoint a stand- 
ing committee to “canvass the needs 
and opportunities presented by new 
scientific knowledge for radically new 
weapons systems.” 

® Action is being taken to shift the 
weapons system evaluation program 
to a contract operation in order to get 
a more adequate staff. However, the 
department will maintain a small wea- 
pons system evaluation group to take 
care of responsibilities that cannot be 
contracted. 

e The Army is seeking a new Assistant 
Secretary for Research and Develop- 
ment. (William H. Martin now is 
serving as Army’s Director of Research 
and Development). The duties of the 
Assistant Secretary of the Navy for Air 
(James H. Smith, Jr.) have been light- 
ened to give him time for greater em 
phasis on research and development 

e The Department does not believe 
“all” research and development and 
design can be best performed by civil- 
ians, except when that work will lead 
to production. The program will be 
examined and projects shifted to indus- 
trv if they can be performed there more 
effectively. 

¢ Policies will be reviewed where they 
have a bearing on the careers of military 
officers in research and development. 
Improved stabilization of some person- 
nel is desirable, but officers still must 
not be so isolated that they get out 
of touch with operating problems. 

e Higher salaries for civilian scientists 
and engineers have been endorsed by 
the department. 

eArmed Forces Special Weapons 
Project soon will get responsibility for 
guiding the Atomic Energy Commission 
in its work on new weapons. 


Picture Credits 
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GOVERNMENT PRODUCTS DIVISION 


Just as the integrity of men like Washington is reflected in the 
fundamental strength of our nation, so is the integrity of government 
and industry reflected in the enduring strength of our democracy. 
Integrity is inherent at Rheem. Performance, responsibility, 
quality...without compromise...are the foundations on which 

all Rheem operations are based. 

They are the essentials governing every process from research through 
engineering to finished product and are responsible for Rheem's enviable 
record of low per-unit cost and on-time completion schedules. 

Rheem's Government Products Division facilities are presently in 
quality development and production on air frames, missile and jet-engine 
components, airborne ordnance, electronics and ordnance materiel. 
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maintain positive seal from —100 to 500 F! 
Jet engine heat quickly ruins ordinary rubber gaskets. Silastic*, 
the heat-stable Dow Corning silicone rubber, maintains a tight 
seal; and thus reduces the cost of flight delays and overhauls due 
to leaky gaskets. 





Silastic has far greater resistance to ozone and to weathering 
than organic rubbers. Retains its original sealing efficiency, and 
shows relatively little change in hardness, even after long ex- 


Mail coupon posure to temperatures ranging from —100 to 500 F. 


This is just one of many ways Dow Corning Silastic is serving 
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the modern aircraft industry. Remember, when you need a 


information rubbery material that stays rubbery and keeps its shape at 
on SILASTIC extreme temperatures, SPECIFY SILASTIC! 
NARS EEDED DEERE + 


Dow Corning Corporation 
Midland, Mich., Dept, 99018 





Please send me your iizom in silicones 


NEW PAMPHLET ON SILASTIC. 


NAME ———— 


SILICONES 


COMPANY MIDLAND MICHIGAN 
ADDRESS 
es STATE 


| 
| DOW CORNING §!* CONNG BE CORPORATION 
| 
| 
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NORTH AMERICAN’S FJ-3 about to touch down is the first airplane to land on Navy's newest and largest carrier. 


Furies First Fighters Aboard Forrestal 


DECK HANDLER dashes forward as second Fury aboard U.S.S. Forrestal comes to a halt, hooked to arresting gear. 





FORRESTAL’S first two Furies being handled by the flight deck crew (left) look lonely on huge flight deck (right). 
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AMERICAN AIRLINES chooses .- 


Americas Leading Airline 


Aeropro ducts Prop e/lers 


for its new fleet of Allison-powered Lockheed Electras 


The Lockheed Electra airliners. setting the pace for 
the era of jet-powered transports and now in produc- 
tion for American Airlines, will be equipped with the 
proved team of Aeroproducts Propellers and Allison 
turbine engines. Both are products of General Motors. 


Just as the Allison Turbo-Prop engines were selected 
because they are the most advanced in the world today, 
American chose Aeroproducts Propellers after the 
most careful evaluation. The decision in favor of 
\eroproducts was based on rugged blade construction 
combined with unique features of pitch control and 
dependability. Result of more than ten years’ intensive 
development, the Aeroproducts turbine propeller made 
its first flight in December 1945. in the first Turbo-Prop 
airplane to fly in the United States. 


Since then, this General Motors power package of 
Allison engines and Aeroproducts Propellers has 
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la 


accumulated thousands of hours of successful flight Vv 


experience in the Allison Turbo-Liner. the Air Force 
C-131C Transport and the Navy R3Y “Tradewind.” 


Now the advantages of Turbo-Prop power. demon- 
strated in this military experience, will be applied to 
commercial travel by air. The new four-engine Electras 
will cruise comfortably at more than 400 miles an hour 

bringing speed and smoothness to short and medium- 
range flights. With the ability to take off and land on 
existing runways. these new Turbo- 
Prop transports will operate into 






any airport now regularly served. 


"Ah roproducts 


ALLISON DIVISION OF GENERAL MOTORS * DAYTON, OHIO 























Last Ride for the F3H-1 


Iwelve “dead” McDonnell F3H-1 
Navy fighters (above) barge down Mis 
issippi on long, and final, ride from St 
Louis to Memphis, Tenn., Naval Ait 
Station and ground training duties. The 
Navy called a halt to the fighter’s pro 
duction after ordering 56 and seeing six 
of them crash during tests (AW Oct. 3, 
p. 12 


Principal reason behind the aircraft's 
failure was the Westinghouse ]40 en 
gine, whose 7,200-Ib. thrust was not 
enough to power the Demon. End re 
sult of the $67-million program can be 
seen above and below (where the planes 
are being loaded in St. Louis): a barge, 
but never an aircraft carrier, for the 


V3H-1 
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“How soon 


can you deliver 
Lid 


When an aircraft manufacturer 
asks us that question, we know 
he wants more than a date on 
the calendar. Whatever kind of 
electromechanical equipment is 
called for, it must be designed to 
fit requirements of space, weight, 
work load, maintenance and cost. 
It must be engineered for fool- 
proof safety of operation, tested 
for conformity. Then—and only 
then—can a delivery date have 


any meaning. 


Making delivery dates, with 
equipment that measures up to 
standards in every respect, is a 
fetish with us at Airborne. Our 
secret lies in our completely in- 
tegrated facilities — from design 
engineering to production to test- 
ing to delivery to field servicing 
— and the competent people 
on our staff. 


We'd like to serve you. Just name 
the date. We'll deliver. 





ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 





“Look at the range of sizes of 
TORRINGTON NEEDLE BEARINGS” 


The Torrington Needle Bearing is 
produced in a wide range of sizes— 
for shaft diameters from 14” to744” 
—to meet the needs of the thousands 
of products throughout industry in 
which it has become standard equip- 
ment. 

Whatever the size, the basic de- 
sign is the same—a full complement 
of free running rollers, without sep- 
arators or cages, retained by a thin 
hardened outer shell which serves 
as the outer race. This means a 
greater radial load capacity for its 
size than any other anti-friction 
bearing, plus compactness and long, 


maintenance-free operation. 

Several widths are available in 
each size to meet specific design re- 
quirements, and they are also made 
with one end closed for use over stub 
shafts. 

The Torrington Company has en- 
gineered thousands of different 
Needle Bearing applications in many 
industries during the bearing’s 20- 
year history. Our Engineering De- 
partment offers the benefits of this 
experience in applying Needle Bear- 
ings to your products. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


TORRINGTON 


NEEDLE BEARINGS 


Give you these benefits 


e low coefficient of starting and 
running friction 


full complement of rollers 


unequalled radial load 
capacity 


low unit cost 
long service life 
compactness and light weight 


runs directly on hardened 
shafts 


permits use of larger and 
stiffer shafts 


District Offices and Distributors in Principal Cities of United States and Canada 
i y 


-~% 
TORRINGTON BEARINGS (22: 


64 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball « Needle Rollers 


40 





Mackey Orders Two Fokker F-27s 


rhe first order from an American 

ne for the Fokker F-27 Friendship h 

en made by Mackey Airlines. 

Mackey has ordered two of the turbo 
prop transports from Fairchild Engine 
nd Airplane Corp. and has taken an 
option on two more. Delivery is sched 
uled for late 1957. 

While the Mackey action is the first 
hrm U. §. order for the F-27, West 
Coast Airlines took an option on six 
urcratt in December. KLM _ Royal 
Dutch Airlines has ordered two F-27s 
from Fokker in the Netherlands 

Fairchild has rights from Fokker t 
build and sell the F-27 in the United 
States and in all South American coun 
tries but Brazil. Fokker is currently 
testing the Friendship prototype in Hol 
land and is starting production 


i se” 


Ihe 40-passenger I-27 is designed 
for the DC-3 replacement market to 
perate as a short haul transport ove! 
utes too short for the larger, long 
inge transport types now being manu 
factured or planned 
Fairchild is currenth 
iles campaign in the United States in 
in effort to develop enough business to 
make production of the airplane feasib] 
Phe F-27 is a high-wing transport pow 
red by two Rolls-Royce Dart turbopro) 
cngines and has recently been expand 
to accommodate up to 40 passengers 
Mackey Airlines operates betwee 
l-lorida points and Nassau, British West 
Indies Ihe flown 
70,000 passengers between It. Lauder 
ind West Palm Beach and Nassar 


the past three vears The Cin 


conducting a 


carrier has ove! 


Kaman’s ‘Flying Barrel’ 





Russian Bomber Range 


Ihe range of Russia's four-engine jet 
bombers is “less” than the 10,000 miles 
quoted for U. S. long-range bombers, 
Gen. Nikita A. Sakharov, director of civil 
aviation for the U.S.S.R., said recently 
a slip of the 


in what mav have been 


tongue or of translation 











nautics B thorized the serv- 
in 1952 
The airline u DC-3 and DC-4 
quipment in its l lorida-Nassau service. 
\Mackev is asking the CAB to extend its 
utes from Nassau to New York and 


Havana 


T | 
New F-102A Order 
Placed by Air Force 

San Diego—Convair Division of Gen- 
eral Dynamics Corp. has announced re 
ceipt of a large contract for production 
of f-102A all-weather interceptors and 
1 -102A combat proficiency trainers 

Neither the of aircraft nor 
the dollar value of the contract were 
disclosed but Convair reported that 
the order is the fourth in the F-102A 
series and calls for greater numbers of 
interceptors and trainers than did all 
the previous contracts combined. 

Convair produces the F-102A at 
its San Diego plant 

Nose sections for the TF-102As aze 
fabricated at Convair’s Fort Worth, 
lex., plant and shipped to San Diego 
for mating with the fuselage 

Delivery of the first F-102A was made 
Air Force late in June. Increasing 
of the delta-wing jets coming 
ff of the assembly line are assigned to 

variety of Air Force testing facilities. 

birst ‘IF-102A produced is under- 
going engineering flight tests at Edwards 
AFB 

Che two-place, side-by-side, TF-102A 
s the first trainer developed specifically 
for anv of the series” all- 


craft 


number 


to the 


l nbDcrs 


ntury 


Northrop Recruiting 
Canadian Engineers 

Ihe shortage of engineers on the 
West Coast has prompted Northrop 
Aircraft, Inc., recruitment teams to tap 
Canadian sources 

Results have been good and many 
applications have been received from 
men with outstanding qualifications, 
Northrop says. As aliens, however, the 
Canadians must obtain and de- 
clare intention to become U.S. citizens 


visas 


Kaman Aircraft Corp., Bloomfield, Conn., has received an aeroelastic study contract from 
the Office of Naval Research regarding an angular-wing “flying-barrel” aircraft similar to 
the two shown in the above sketch. Kaman says the aircraft could be powered by either 
piston or jet engines, land and takeoff vertically and attain speeds comparable to conven- 
tional jet planes. A similar coleopter is under development in France. 


An additional burden to companies 
hiring such men is the months-long 
period required before security clear- 
ances are granted. 
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AERONAUTICAL ENGINEERING 


SYSTEM at Wyle Research Corp. tests Mach computer (arrow). 


FOUR-WAY, motor-operated hydraulic valve is tested in cold box. 


Role of Test Facility Gains 


By Irving Stone 


El Segundo, Calif—Ihe increasing 
severity of military service requirements 
has pushed to the forefront the role 
of the test laboratory for the proving 
of aircraft and missile components. 

Already this pre-testing of weapon 
components and systems is taking a 
considerable portion of the defense 
dollar. Design performance of aircraft 
and missiles still on the drawing boards 
indicates that this portion will grow 
even larger. 

Here are some of the factors be 
hind the rise of laboratory testing 
¢ In missiles, telemetering supplies only 
a small part of the functional informa 
tion required, and does not pinpoint 
operation of the numerous individual 
components. 

@ In modern aircraft, complexity of the 
systems prevents the pilot from gather- 


42 


ing information on individual com- 
ponents and feeding this data back to 
the engineer. 

The specialized nature of the test 
operation—it requires a high level of 
technical administration, special and 
costly equipment, and highly trained 
experts in testing procedures puts its 
cost far beyond the economic capacity 
of the average vendor or component 
manufacturer. 

Thus, to test a $100 valve 
quire a $300,000 installation 
facilities and instrumentation. 


may re 
of test 


Independent Laboratory 


Io meet this situation, the in 
dependent testing laboratory, typified 
by Wyle Laboratories and Wyle Re 
search Corp., has evolved. ‘To a com- 
ponent manufacturer, use of an in 
dependent laboratory facility offers 
these advantages 


MODULATION SYSTEM has components made by various vendors. 


New Stature 


e It frees capital that would be ticd up 
in costly test systems and complex in- 
strumentation for which the vendor 
has limited use. 

e It frees the vendor's laboratory for 
development work vital to the en 
gineering of new items for production 
eFor a reasonable fixed charge the 
vendor has at his command a testing 
facility manned by experts who under 
stand his problem and the testing de 
mands of the prime contractor and 
the armed services. 

[he prime contractor benefits be 
cause the test report he receives is an 
independent evaluation of the product 

Frequently, the independent labora 
tory establishes a portion of the prim 
contractor’s accommodate 
different components from different 
vendors. This affords consistent condi 
tions of test in accordance with actual 
conditions of operation. 


system to 
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Wyle Laboratories, founded in 1949, 
cializes in qualification and environ 
ental testing of hydraulic, pneumatic 
d_ fuel components. Wyle 
Research founded in 1952, 
testing com 


svstem 
Corp., 
ecializes in avion 
nents 

Since their inception, the rate of 
rowth of dollar volume of _ tests 
mmpleted has approximately doubled 
current an 
nual rate for both companics of about 
$14 million 

Nhe currently arc the 
qualification testing load for about 200 
vendors 

Frank S$. Wyle, president of Wyk 
Laboratories, points out that much of 
the successful operation and growth of 
the company stems from the clos 
teamwork between the laboratory and 
vendor in seeing a program through the 
failure-fix-retest sociated with 
qualification testing 


ich year, resulting in a 


two Ccarrving 


cvcle ! 


Environmental Facilities 


lo qualify aircraft and _ missile 
tem components, an extremely wide 
of environments, functional 
ind instrumentation is_ re 
quired 
Environments fall into two categories 
natural and induced. A natural 
environment is one such as a tempera 
ture extreme, humidity or a 
itmosphere. An induced environment 
is one such as vibration, shock or ac 
celeration 
lo accommodate a large number 
tf component testing programs simul 


COTTOSIV( 


~ a 


“Aa 


6) 
- 
a 


= 
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TEST SETUP for functional 
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MUSIN, Wok 


stcims 


has developed exten 

bor the 
svstem embodies a 
torage tank which holds 12,000 Ib. of 
liquid CO This tank is maintained at 
zero I’ by mechanical refrigeration, to 
keep the systcm pressure at 300 psi 

Lhe cold liquid is piped throughout 
the laboratory to provide a source of 
low temperature at ipproximatel >( 
locations. 

Direct expansion into a chamber can 
drop temperature from room value to 

LOOF in 30 sec 

With the flexibility thi 
ws, simulated ambient 
of 65] 
cxample, for testing a jet air 
installation’s hot air pressure 
rrving high mass flows at 7001] 


tan 
SIV tCs S\ 


iture 


example, 


low-tempc! 


vstem al 
temperatures 
tained, for 
raft bleed 


} 
regulator 


can De mia 


Functional Test Systems 


s \ 


Functional test systems a 
clude eight fuel mgs capabk 

high as 1,200 gpm. There 
stands for qualifying all 
hydraulic components, including cle« 
trically operated hydraulic servo valve 
ind equipment handk 
fluids at extremely high temperatures 

In the field of pneumatics, high 
pressure missile components are tested 
with the aid of a 5,000-psi. compressor 

High-temperature high-volume flows 
required for components operated bi 
jet engine bleed air are furnished by 
in 820-hp. air system. The high 
temperatures are obtained for the ai 
flows by a gas-fired 6-million-Btu. heat 
exchanger. 


types 


required to 


' 
° 


ae Vy 
22 zat 





check of electrically-operated hydraulic servo valve (arrow). 


used for 


RATE-OF-TURN table 


accelerometers and gyros. 


precision 


calibration of 


been set up 
Thus 
yvstem ha 


Complet ystems have 
for testing avionic components 
complete Hughes radai 
been simulated that avionic com 
manutacturers ma' 
with the 


environmental 


ponents of man 
be tested for compatibility 
under 


vstem variou 


conditions. ‘This, of course, is in addi 
tion to 


indiy idu il 


qualification testing for 
omponent requirements 


b SiC 


Vibration Tests 
In addition to 


non 


providing for vibra 
with exist 
ing military specif Wyle has 
extended its vibration facilities so that 
wave 


testing in accordance 


ations 
vibration tests with complex 
forms may be 

Vibration 
airframe installations under actual 
operating conditions may be _ tape 
recorded and this data played back 
through the equipment in 
the laboratory to provide the test condi 
tions which simulate actual operation 

This approach has shown changes 
occurring in operating characteristics 
of items such as pressure switches 
pressure regulators, check valves and 
relays, which did not show up under 
normal specification testing. 


iccomplished 


information from actual 


vibration 


Fire Control 


Problems of fire control in high 
speed aircraft and guidance problems 
with missiles have necessitated th 
development of instruments which 
sense rate, position, Mach number, 
temperature and acceleration to a 
higher degree of accuracy than is 
normally found in laboratory type in 
strumentation 

lo calibrate 
instrumentation, Wyle has organized 
a standards laboratory which is 
equipped to measure electrical quanti 
ties to 1 part in 10,000; rate to 1/100 
degree per second; angular displace- 
ment to 14 seconds of arc; tempera- 
ture to 1/100 degree C; pressure to 
0.16 millimeter Hg 


this new category of 





The one left of center is 
Four Cecostamps stamping a wing skin of 


each working on 248.0. Aluminum. One 

Pe liicvesm ise: - * in center is working on 

The one at the left a firewall of 248.0. Alumi 
»I1d 


is Stamping c« num. One at extreme right 
rolled steel is stamping tank parts 


“4 


| 


(S| 


Above is a close-up This stamping ts shown 
view of a Cecostamy . - n the photograph below 
producing a panel it the extreme left 

l 


of cold rolled steel 


Stampings showr I tamping is of 


bove are tor f rs ps 

48.0. Aluminun 
craf nd tom os > Others are of Terne 
eee Gee, aCe * Plate, Cold Rolled Steel 


S.Q. Alu 


Have you the latest CECOSTAMP bulletin? Write CHAMBERSBURG ENGINEERING CO., Chambersburg, Pa. 
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Stock 


Transactions 





Washington— \cquisition of 10,000 
common shares of United Air Lines 
stock through exercise of option by 
W.. A. Patterson, officer and director, is 
reported by Securities and Exchangs 
Commission for the period of Nov. 11 
to Dec. 10, 1955. He now has a direct 
holding of 15,000 and an indirect hold 
ing of 234 common shares. ‘Two officers 
of the company also acquired shares 
through an exercise of option. A. M. 
deVoursney acquired 250 common 
common shares and Hal Ek. Nourse ac 
quired 1,840 common shares making a 
holding of 3,620 

Other recent transactions reported 
include 

ACF Industries Ine. Disjx 
r n shares hy ernest lL, 
leaving a holding of 600 

Aero Supply Mfg. Co. Ine Disposal 


»485 common shares, his total holding, by) 
William H. Coleman, director scquisition 
f 1.900 common shares by Henry M. Mar- 
golis, director, making a direct holding of 
15,100, and an indirect holding of 24,5585 
Air Associates Inc. Acquisition of 1,400 
common share y C. Kenneth Baxter, di- 
or, making a holding 
of 1,000 common shares by Harold 


1000 requi 


taxter, director making 
1rcquisitior rf 500 preterre share 
Kenneth Baxter, director, making a 
holding of 500 
Alaska Airlines Ine Acquisition of 100 
common shares by Keith M. Lesh, direct 
aking a direct holding o ® and an indi- 
rect holding of 100 
Allegheny) Airlines. Acquisition o 
capital shares by Philip V. Mattes, director 
making a holding of toe 
American Airlines. Lisposal of 2.000 com 
mon shares by R. E. 8S. Deichler, officer 
leaving a holding of Hoe 
Bell Aireraft Corp Acqui 
common shares by Leston P 
d directs making a holding 
quisition of 100 mmon sh 
\. Yates, director, making 
1.100 
Bellanca Aireraft Corp. Dispx 
ommon shares y L \lb ‘ 
officer and director, | in i holdir 
Loos oa4 Acquis on ol Looe prnvinie 
shares by James C. Hodge, director, makin 
i holding of 1,000 
Bendix Aviation Corp. Disposal of 440 
common mares by Marvin A. Heidt, officer, 
leaving a holding of 1,700 
Braniff Airways. Disposal of 200 and a 
quisition of 100 common shares by Walter 
M. Henshe officer leaving a holding of 
100 disposal of 1000 common shares, his 
tal holding, by Thomas F. Ryan III, di 
tor 
California ERastern Aviation. Disposal of 
100 common shares by Edward A. Kerbs 
director leaving a direct holding of 9,400 
nd an indirect } ding of 1,125; acquisition 
oo commor res through exercise of 
on by Sam d Solomon, officer and 
lirector, making a holding of 34,055 
Capital Airlines Acquisition of 
mon shares through exercise of opt 
Hayes Dever, officer and director, his 
holding; acquisition of 500 common shares 
by Crawford Johnson Jr., director, making 
1 holding of 1,705 
Continental Air Lines. Disposal of 2,050 
common shares by Marco F. Hellman, direc- 
or, leaving a direct holding of 4,500 and 
ndirect holding of 1,200; acquisition of 
common shares by C. C. West, Jr., offi 
er and director, making a holding of 2,240 
Curtiss-Wright Corp Disposal of 300 
mon shares by George R. Hill, officer 
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NEW “Alir-trensportable Sheher 


HELICOP-HUT 


A streamlined, lightweight shelter with “big shelter” strength and 
proportions — aluminum or Fiberglas skins bonded by a special 


process to a foam core — model shown 96” x 76” x 


> 


16” inside dimen- 


sions — weighs under 1000 Ibs. completely equipped with lighting 


and ventilation systems. 


PRODUCTS 


e Vans, Shelters, Trailers 

e Airport Control Towers 

e Antennas, Reflectors, Masts 

e Carrying and Transit Cases of all Types 
¢ Missile Containers and Carriers 

¢ Airframe Shipping Containers-Reusable 
e And Others 


7. ome * 


Write for complete details to: 


SERVICES 


Installation of Electronic 
Equipment in Mobile 
and Transportable Units 


System Design and Layout 
Mechanical, Structural and 
Supporting 

Electronic Engineering 


Testing, Evaluating, Servicing 


SYSTEMS, INC. 


Danvers, Massachusetts — Tel: Danvers 1870 
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and director, leaving a holding of 2,700 

Douglas Aireraft Co. Disposal of 300 
capital shares by M. A. Kavanaugh, officer, 
leaving a holding of 600 

Eastern Air Lines. Acquisition of 300 
common shares by Charles Froesch, office 
making a holding of 1,505; acquisition of 
100 common shares by Morris M. Frost 
officer, making a holding of 1,600. 

Electronics Corp. of America. Acquisition 
of 400 common shares by John F. Rich 
director, making a holding of 900 

Emerson Electric Mfg. Co. Acquisition of 
5,000 common shares by Mills Inc bene 
ficiary, making a holding of 112,000 

Emery Air Freight Corp. Acquisition of 
100 common shares by Walter G. Corcoran 
officer, making a holding of 415: acquisition 

1,000 common shares by Leonard G 
Hunt, officer and director, making a direct 


holding of 2,275 and an indirect holding of 
2,225; acquisition of 2,400 common shares 
by James M. Mathes, director, making an 
ndirect holding of 27,314; acquisition of 
200 common shares by Horatio J. Snyder 
officer and director, making a holding of 
Pao 

Fairchild Engine and Airplane Corp. Dis 
posal of 190 common shares by F. Eugene 
Newbold Jr., officer, leaving a holding of 10 

Fiying Tiger Line. Acquisition of 100 
common shares by William E. Bartling, his 
total holding; acquisition of 8,000 and dis 
posal of 6,000 common shares by B. H. Reh- 
rig, director, leaving a holding of 2,000 
acquisition of $25,000 and disposal of $19,- 


000 of 54 pe convertible debentures by Wil- 
liam E. Bartling, officer, leaving a holding 
of $75,000 

General Dynamics Corp. Acquisition of 
500 common shares through exercise of 
option by Allen ID. Marshall, officer, making 
a holding of 500; acquisition of 3,000 com- 
mon shares by Frank Pace Jr., officer and 
director, making a holding of 9,000 

General Motors Corp. Disposal of 1,800 
common shares by Edward F. Fisher, di- 
rector, leaving an indirect holding of 16,264 
disposal of 300 common shares by George 
Russell, officer, leaving a holding of 5,908 

Hoffman Electronics. Acquisition of 1,500 
common shares through exercise of option 
by C. E. Underwood, officer and director, 
making a holding of 2,500 

Lear Ine. Disposal of 1,000 common 
shares by William FP. Lear, director and 
beneficiary, leaving a holding of 419,857; 
acquisition of 1,000 common shares through 
exercise of option by Richard M. Mock, offi- 
cer, making a holding of 16,155; disposal of 
6,800 common shares by Paul Moore, leav- 
ing a holding of 313 

MeDonnell Aircraft Corp. Disposal of 100 
common shares by Robert H. Charles, offi- 
cer, leaving a holding of 4,792 

Minneapolis-Honey well Kegulator Co. Ac- 
quisition of 700 common shares by T. Mc- 
Donald, officer and director leaving a 
holding of 3,500; disposal of 18,900 com- 
mon shares by H. W. Sweatt, officer and 
director, leaving a direct holding of 96,340 
and an indirect holding of 7,030; disposal 
of 1,000 common shares by John J. Wilson 
officer and director, leaving a holding of 
93.000 

National Aviation Corp. Disposal of 500 
common shares by Elmer Wellin, director, 
leaving a holding of 5,500. 

Nerthrop Aircraft Inc. Disposal of 900 
common shares by William B. Coilins, direc- 
tor, leaving a holding of 100 

Northwest Airlines. Disposal of 
common shares by Croil Hunter, director 
leaving a holding of 10,500 

Pacific Northern Airlines. Disposal of 200 
common shares by Robert A. Rowan, direc- 
tor, leaving a holding of 19,557 

Rohr Aircraft Corp. Disposal of 2,000 
common shares by Fred H. Rohr, officer, 
leaving a holding of 41,940 

United Aircraft Corp. Acquisition of 210 
# pe preference stock through exercise of 
rights by William R tobbins, officer and 
lirector, making a holding of 210 

Western Air Lines. Disposal of 500 capi- 
tal shares by G. C. Brooder, officer, leaving 
a holding of 2,000; disposal of 365 capital 
shares by Marvin W. Landes, officer and 
director, leaving a holding of 2,500; dis- 
posal of 800 capital shares by J. J. Taylor, 
officer, leaving a holding of 2,050 
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Westinghouse Electric Corp. Acquisition 
of 500 common shares by Frank R. Denton, 
director, making a holding of 1,000; acqui- 
sition of 500 common shares by John M 


Schiff, director, making a holding of 11,000; 


disposal of 593 common shares by C. 8 


Weber, officer, leaving a holding of 200 


Ft. Bragg Field Board 
To Help Evaluate R3Y 

Army Field Forces Board No. 5 at 
it. Bragg, N. C., savs they will take 
part with other services in joint tests 
to determine worth of Convair R3¥ 

It is anticipated that tests will in- 
volve assault landings and paradrops. 
The aircraft has not yet arrived at 


Bragg. 


Rheem Awarded USAF, 
North American Contracts 


Rheem Manufacturing Co. last week 
received contracts from North Ameri- 
can Aviation, Inc. and the Air Force 
totaling about $7.5 million 

Under the NAA contract, Rheem 
will manufacture fins, stabilizers, wing 
tips, ailerons, leading edges and flaps for 
I’-100 Super Sabres 

Ihe second is a classified Air Force 
research and development contract “in 
excess of $2,000,000." Rheem also is 
producing assemblies and other aircraft 
components for Lockheed, Northrop 
Douglas, Boeing and North American. 
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“WEREILION WONDER” 
SAPS AWARDS 
IN 19055 WiawtT TO 
PWLOUVS FLWIONG 
BAR WY Ol 
OVER EAUILEID 
BW GIRMES 


...and nine of the 19 companies receiving 
meritorious safety awards for having flown one 
million or more miles without an accident or an 
injury were Airwork customers. 


All awards were made by the National Business 


You're safer with Airwork overhauled engines 


Airwork 


Millville, New Jersey 


CORPORATION 
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HUMAN FACTORS 


Aircraft Demands Exceed Pilot Capability 


The Air Force is urging a fresh look 
at the problem of human error, a factor 
that was held responsible for approxi- 
mately 1,200 of the 1,800 or so major 
USAF accidents over the last vear. To 
reduce the number of accidents ascribed 
to this cause, “it is necessary to consider 
the human in terms of his inherent de- 
sign limitations,” according to Brig. 
Gen. Joseph D. Caldara, USAF Di- 
rector of Flight Safetv Research. 

Speaking before the Los Angeles sec- 
tion of the Institute of the Acronautical 
Sciences, Gen. Caldara pointed out that 
“human error” does not necessarily 
represent cither negligence or willful 
violation on the part of the pilot or 
other personnel concerned. What it 
does show is that the human was often 
placed in a situation whose demands 
were greater than his ability to respond 
adequately. 

The scope of the accident problem 
is indicated by the fact that while 
USAF’s major accident rate is down to 
between 18 and 19 per 100,000 hr. of 
flving, time—the lowest in Air Force his- 
tory—this still represented 1,774 major 
accidents in the 12-month period from 
July 1954 through June 1955. In these 
accidents, 382 of which were fatal, 810 
persons, including 411 pilots, were 
killed. 

Jets Most Dangerous 

The inherently greater risk involved 
in flying jet fighters is reflected bv the 
fact that they were involved in more 
than half the major accidents during 
this period, the flight safety research 
chief said—400 in the last six months 
of 1954 and 430 in the first six months 
of 1955. 

The figures for other tvpes of air- 
craft for these two six-month periods: 
@ Jet trainers: 165; 174. 

@ Jet bombers: 16; 28. 





Brig. Gen. Caldara 


Brig. Gen. Joseph D. Croft Caldara, 
46, was named director of USAF flight 
safety research last April after assign- 
ments as an air division commander with 
the Strategic Air Command and as a staff 
officer with the Joint Chiefs of Staff. 

During World War II, he served at 
U. S. Armed Forces Headquarters in the 
South Pacific as assistant chief of staff 
for air operations. He later became chief 
of staff of the Alaskan Air Command. A 
1931 graduate of the University of Mary- 
land, his decorations include the Legion 
of Merit and the Air Medal with oak 
leaf cluster. 











e Non-jet bombers: 66; 34. 
e Non-jet trainers: 143; 105. 
e Transport and cargo: +7; 60. 
¢ Helicopter and miscellaneous types: 
ci oe 

Gen. Caldara emphasized that the 
major problem of the Air Force at pres- 
ent lies in the jet fighter and jet traimer 
ficlds, which suffer the highest num- 
bers and rates of major accidents. In 
i950, jet fighters and trainers accom- 
plished 10% of the flying time and ac- 
counted for 31% of the major acci- 
dents, 15% of the minor accidents, 
35% of all aircraft destroved, 13% 
of the pilot fatalities and 30% of the 
total dollar loss. 

fodav, jet fighters and trainers fly 
29% of the hours but have 68% of the 
major accidents, 66% of the minor ac- 


cidents and account for 73% of the 
aircraft destroved. 
Combat capability of the Air Force 


depends upon satisfactory handling of 
this problem, Caldara said, adding that 
“the impact on the morale of the people 
who must man these aircraft cannot be 
overemphasized.” 


Accident Causes 


Study of the major accidents shows 
that the reasons break down into these 
categories, Gen. Caldara said: 

@ Pilot error: jets, 46%; 

e Aircraft maintenance: 

jets, 6%. 

@ Materiel failure: jcts, 

23%. 

© Supervisory error: jets, 4%; non-jets, 

pe 

9A. 

e All other: jets, 24%; non-jcts, 14%. 
The “all other” category includes ac- 


non-jets, 52%. 


jets, 3%; non- 


23%; non-jets, 


cidents whose causes are undetermined. 
but a sizable percentage of these, in the 
case of jet aircraft, can be attributed 
to pilot error, maintenance or matcricl 
failure, Caldara believes. All in all, 
human error is responsible for two- 
thirds of the major Air Force accidents, 
he said. 

Analvsis of aircraft accidents must in- 
clude the phase of flight during which 
the accidents occurred, Caldara pointed 


out, 


Accident Break Down 


‘This is how the accidents break down, 
according to flight phase: 

e Landing: jects, 45%; non-jets, 55%. 
e In-flight: jects, 32%; non-jets, 22%. 
© Takeoff: jets, 16%; non-jets, 11%. 

e Turn-around, taxiing, miscellaneous: 
jets, 7%; non-jets, 12%. 

Other pertinent points in Caldara’s 
address: 

In order to consider the pertinent 
human design limitations, the role of 
the human in the man-machine rela- 
tionship must be defined, in its simplest 
form, this man-machine relationship 
may be conceived as a closed circuit. 
the functioning of an operating ma- 
chine is symbolically presented in the 
form of an instrument. 

If it is to perform its function, ade- 
quately, this machine must accurately 
reflect the basic operation of which it 
is a presentation, and it must be so de- 
signed that changes in the basic opera- 
tion are rapidly and effectively indi- 
cated in the instrument. 

In the second step, the instrument 
is perceived by the human through a 
receptor system. In order for this per- 





Machine functioning 
presented on instruments 
Machine running 


Machine running at 
modified level 


Machine responds to 
control movement 


Controls move 


bool a= THE MACHINE 





THE MAN— MACHINE RELATIONSHIP 


— . 
~ FS 


THE MAN 









Humon perceives 
instruments 


interprets 
perceptions 


integrates 
interpretation with 
other information 


Decision 


Initiates manipulation 
of control 








DIAGRAM shows action and response relationship between the pilot and his controls. 
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reversed. 


equipment and facilities. 





Accident Rate at Record Low 
The Air Force’s major accident rate now hovers between 18 and 19 per 100,000 


hours of flying time. This is the low point on a curve whose direction has been 
consistently down since 1921, except for exceptional periods when the trend was 


The exceptional periods: 1946, when hasty demobilization strippped the Air 
Force of many of its experienced pilots, 
beginning of World War II, when the Air Force started to expand explosively; and 
1934, when the Air Corps took over the job of flying the air mail with inadequate 


The fatality rate—number of fatalities per 100,000 hr.—today is 9, compared to 94 
in 1921. The fatality rate—number of accidents in which someone is killed per 
100,000 hr.—today is 4, compared to 58 in 1921. 

However, reflecting the higher performance and speed of today’s aircraft, one out 
of every five major accidents today is a fatal accident; in 1930s, only one out of 
every 13 major accidents resulted in fatality. 


supervisors and maintenance personnel; 








ception to take place, the instrument 
must be designed so that the presenta- 
tion is well within the sensorv limita- 
tions of the human receptor system 
l’urther, it must be presented so that a 
minimum of time is required for an 
curate interpretation of the presenta 
tion perceived 

In the third step, the perceived and 
iterpreted imstrument presentation 1s 
used as a basis for initiating a respons« 
lor the sake of efficiency, this response 
hould be simple and verv easily 
learned 

Ihe human response is then the 
means by which some mechanical con- 
trol svstem is activated. 


Complicated Situation 


This control should be directly asso 
ciated with the basic operation of the 
machine in question so that manipula 
tions of the control are directly re 


inform the human operator as_ to 
whether or not additional control 
changes are necessary. 

In practice this simple system is com- 
plicated by the fact that in a complex 
piece of equipment, such as a high- 
peed, high-performance aircraft, many 
functions of the basic mechanism are 
icting as an integrated unit and arc 
necessarily presented by means of a 
complex instrument system. The human 
operator in addition to interpreting the 
information presented by the instru 
ments themselves, must also integrate 
information perceived outside the cock 
pit and, at times—for instance during 
1 letdown—must integrate both of thes¢ 
with instructions obtained bv reading a 
relatively complicated chart 

If the demands of the situation ex- 
ceed the limitations of the pilot in 
the brief time allowed, the result will 
quite possibly be an inadequate integra 





presented in a modification of the in 
trument reading. ‘This, then serves to 


flected in the activity of the machine — tion of the information received. This 
which again is directly and accurately results in a faulty decision which, 


turn, leads to the wrong response. 


In this complicated setting, the re- 








An increase in the amount of time spent in any phase of the human- 
machine perception-response sequence will result in a collision 








7 = Other aircraft in focus in visual field —~ ie 
| 
ener - = Perception lag-0.! Sec.—< fee 








tate oe Time required for recognition- 0.5 Sec. ~~ ane 
a 
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taty —=Decision accomplished - 0.1 Sec——— ~ia 


hea Human reaction time —0.4 Sec—~- ~wiml 
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— aol 
machine to deviate trom flight path-2.0 Sec 
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Point * impact 
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aligchine | reaction time plus time required f for 
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ESTIMATED HUMAN-MACHINE time-distance relationships of two aircraft traveling on 
a 180 degree collision course at a speed of 600 mph. is shown in above diagram. 
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Electronically timed heat cycle 





... for perfect / soldering 


cup 
Cleciiomic MICROBRAZER 


e Accurate, timed heat pulse 

e@ Eliminates overheating; 
cold joints 

e@ Reduces rejects and trouble 
shooting 

e@ Silver soldering to 1250° 

e Automatic operation for 
assembly lines 





Free Demonstration—In your plant 





Aircraft serving tray . . . another 
fine product by SKYLINE 


SALINE 


HINE PARTS 


COVERING 
COMMISSARY EQUIPMENT 


CING EQUIPMEN 
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GRAND BOULEVARD, DEER PARK, NEW YORK 
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DOUGLAS GETS DEPENDABLE SWITCHING ON THE RB-66 Air 
Force-Douglas Bomber with Electro-Snap Hermetically-Sealed 
Limit Switches. Close-up of RB-66 nose gear assembly shows 
—— oe Switch is mounted to indicate when gear is 
joc 


»»» dependabie because it’s 
hermetically-sealed by ELECTRO-SNAP 


Is the nose gear down and locked? _— switch can’t freeze because all mois- 
ture is sealed out. Hermetic sealing 


There can be no guesswork here— also protects against oil saturation, 


and there isn’t with this Electro- 
Snap Hermetically - Sealed Limit 
Switch to give the answer. It’s al- 
ways on the job—regardless of the 
environment! Sudden changes of 
temperature or pressure have no 
effect on the switch’s operation be- 
cause both electrical and mechanical 
components are sealed in a dry, inert 
gas. Temperature cycling can’t cause 
condensation inside the case; the 


dirt tampering, mis-adjustment and 
extreme temperatures (—100° F. to 
4. 250° F.). The switch even resists 
jamming due to ice formation on the 
outside case. 

This is one of the many hermetically- 
sealed limit switches made by 
Electro-Snap for aircraft use. For 
complete details, see our catalog in 
Sweet's and send us a description of 
your requirements. 


ELECTRO-SNAP swiTCH AND MFG. CO. 
The Leading Line of Hermetically-Sealed 4232 W. Lake St. @ Chicago 24, Ml. 
Aircraft Switches for Every Application Write for Data Sheet HR-12 


“The Landing Gear Switch” 

Widely used in modern com- Flap Switch Rocket Switch Fuel Tank Transfer Switch Turret Switch 

mercial and military aircraft When flap closes and de- Now used in today’s newest Extra-dependable four circuit Rotary actuator gives long 
to control and indicate land- Presses actuator, switch si- fighters for indicator and se- hermetic switch for use in over - travel, flexibility in 
ing gear movements. Meets multaneously operates four quence circuits in rocket cockpit. Fits AN type toggle mounting. Extremely com- 
military specifications. 10 amp, 30v OC circuits. tubes. mounting. pact, lightweight case. 
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nse 1s all too often not a simple 
amipulation of a single control which 
directly results in the desired modifica 
tion of the functioning, but is 
ther a complicated multiplicity of 
tions which must be integrated in 
order to affect the total operation of 
he mechanism in the desired manner 


basic 


i his requires the manipulation of num 
crous types of controls, dials, knobs, 
ievers, etc., each of which affects its 
own small portion of the total opera 
tion 

Lhe total result of this is a modifica- 
tion of the integrated functioning of the 
entire mechani:n which is again re 
flected in the basic instrumentation. 
[his presentation must then be re-in 
terpreted. ‘This continuous perception 
id integration of continuing informa- 
tion from a variety of sources must be 
carried out by the pilot in addition to 
other required activities 


Man’‘s Limitations 


Although not as readily apparent as 
in the machine, there are in the human, 
limitations which cannot be safely ex- 
ceeded. Any attempt to design a mech- 
nism the human must operate and/or 
maintain exceeds these human 
limitations can result in nothing but 
ineffective operation of the equipment 
ind, all too often, destruction of both 
the equipment and the human opera 
fion 

Whether the physical-sensory, physio 
logical or psychological aspects of the 
human are considered, these limitations 


WwW hic h 


are important 

\s a physical-sensory structure, the 
human operates according to the laws of 
mechanics. He is a system of weights, 
counter weights, balances and levers. 

Some of the limitations of the human 
considered as such a svstem are ob- 
For example, he can only reach 
.o far and lift so much. There are 
other limitations, however, which 
much less obvious but which are 
important, especially in terms of the 
ibility to operate high-speed, high-per 
formance aircraft 

lor example, the mechanical trans- 
mission of a light stimulus from the eyc 
to the brain and the integrated response 
which results from the interpretation 
of such a transmission is a time-consum 
ing process which can vitally affect the 
successful operation of an aircraft. 
When a light stimulus strikes the eye 
from there is transmitted to the 


yous 


are 
very 


ind 





First Accident 


Records of USAF’s Directorate of 
Flight Safety show that the first Air 
Corps accident took place in 1908. 


| 
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Engineered for 


tomorrow’s needs...today... 
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NORDEN-KETAY OFFERS YOU DIRECT 
ANALOG-TO-DIGITAL CONVERSION 
WITHOUT TRANSFORMATION 


Combining accuracy with compact design, 
Norden-Ketay’s ADC-1A family of Analog-To-Digital 
Converters provides you with unambiguous natural 
binary ovtput. All digits are available nearly 
simultaneously ...allowing a high reading rate and may 
be read while the shaft is in motion. Both the binary 
number and its complement are available, simultaneously. 
RAPID READOUT—up to 10° per second. 

PARALLEL READOUT—greatly simplifies external circuitry. 
COMPACT DESIGN—engineered for minimum size and weight. 
input—DC or pulse voltages. 

Low TorquvE—less than 0.2 inch ounces to turn input shaft. 
LOW INERTIA—approximately 9 gram centimeters’. 
CLOCKWISE OR COUNTER CLOCKWISE OPERATION—either is possible 
by selection of appropriate output leads. 

AVAILABLE IN ANY CAPACITY TO 19 DIGITS—other capacities 
available on special order. 

For full details write for File #121. 


NOoRDEN-KETAay (CORPORATION 


INSTRUMENTS AND SysTEMs DIVvIsION 
Wiley Street, Milford, Connecticut 


The victims: Orville Wright, broken 
leg; Lt. Tom Selfridge, fatally injured. 


REMOTE INDICATING DEVICES + ANALOG DIGITAL CONVERTERS + FORCE GALANCE 
AIRBORNE RADAR + SHIFPBOARD LINE CONTROL EQUIFHERT 
ACCELEROMETERS 


INDICATING PRECISION PRESSURE GAGES - 
PRESSURE TRAMSOUCERS + ELECTROMECHANICAL CONTROL SYSTEMS - 
AIRCRAFT FUEL FLOW INSTRUMENTATION 
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Tol g-me- late Manlela-m-ligere-1i' 
oho}aalel-lall-2-m-ie-me cel aaliale me ce) 
Adams-Rite for control 
quadrants. They find it pays 
to turn to a specialist 


Adams-Rite's staff of 
experienced engineers are 
specialists in designing engine 
roroyahdge)meiet-lele-labe-wmm-lalelialepre-1-14 
role} a) (gel i-Par-lalemorelanise) my dal-1-10— 
Bc lisl-iem-lalem-) ¢e)-1el-taler-te 
personnel, working in a plant 
equipped with the prerequisite 
facilities and tooling, translate 
idal-1-1- mele) e-3e-lalellalemme(-t-11elal-Me lance) 
the highly functional finished 
product that makes Adams-Rite 
rone]abége) me ler-lele-|ahe-w dal: Menai (-ialele 
of the industry. You can't 

go wrong with Adams-Rite 








ADAMS-RITE 


REPRESENTATIVES: EASTERN —Reciputi & Weiss, Inc., Amityville, N.Y. MIDWEST—George E£. Harris & Co., 1734 W. Hillside, Wichita, Kan. Offices: St. Louis, Kansas City, Dallas. 
CANADIAN — Railway & Power Engineering Co., Montreal. Offices throughout Canada, 
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brain in the form of a nerve impulse, a 


measurable lapse of time occurs. ‘This 
lapse of time is only on the order of 
from 30 milliseconds to three-tenths of 
1 second, but when considered in terms 
of time and distance, it becomes impor 
tant. An object traveling through space 
it 60 mph. is traveling at 858 feet per 
second or 8.8 feet per one-tenth of a 
second 

If a perceptual lag, i.c. the time i 
quired for the transmission of a nerve 
impulse from the eve to the brain, of 
one-tenth of a second is considered, this 
means that an object passing across the 
visual field at 60 mph. is perceived 8.5 
fect behind where it is actually physi- 
cally located in space. 


Critical Time Lag 


When speeds of 600 mph., rather 
than 60 mph. are considered, such a 
time lag becomes of critical importance, 
for during one-tenth of a second an ob 
ject has traveled 88 feet in space. This 
means that the perception of that ob 
ject, assuming a one-tenth second per 
ceptual lag, is in error by that measur- 
able amount. 

The perceptual lag is, however, only 
the first of many time lags involved in a 
perception-response sequence. 

When the nerve impulse is first trans 
mitted to the brain the individual only 
knows that something is in the visual 
field. Recognition requires still further 
time, possibly as much as a half-second 
or more. 

Once recognition has been accom 
plished, the information must be evalu 
ited and interpreted and a decision 
reached as to the action to be taken 
[his decision time may be on the order 
of a second or in many cascs may in 
volve seconds. 

Vollowing the decision the response 
is then initiated. This also requires a 
minimum time on the order of several 
tenths of a second. Moreover, in the 
operation of an aircraft the human per 
ception response time is only the begin 
ning of the total man-machine-responsc 
sequence, Caldafa said I'wo other 
factors have to be taken into considera- 
tion: the time lag in the response of 
the machine to the controls, and the 
time required for the aircraft to deviate 
from a given flight path once the con- 
trols have been actuated. 

For example, if an aircraft could ac- 
celerate at the rate of 1G per one-tenth 
of a second for five-tenths of a second, at 
which time acceleration of 5G would 
have been reached, the aircraft would 
have deviated less than 10 ft. from its 
given flight path at the end of this time. 

Summarizing this information: If two 
uircraft were on a collision course at 
600 mph., four seconds before the point 
of collision they would be a mile and a 
third apart. If all of the steps in the 
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THE WORLD’S LARGEST 
PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE NEAR 


beautiful 


SAN DIEGO 
CALIFORNIA 
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Please write giving complete details 
and we will answer immediately. 


Mr. Ned DeWitt, Personnel Department 23 


4 [} Hy FE Rohr Aircraft Corporation 


AIRCRAFT CORPORATION Chula Vista, California 





9 miles south of San Diego on sunny San Diego Bay. 
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World speed and altitude record holder for piloted. 
aircraft... RMI rocket powered Bell XI-A. 


Like the high altitude missiles its rocket 
engines have powered, Reaction Motors, Inc. 
has covered a great distance in a short time. 
As America’s pioneer rocket engine producer, 
RMI gave this country its first practical liquid- 





propellant rocket powerplants and has 
engineered many barrier-breaking “firsts” in 


helping to keep our country strong. 


World speed and altitude record holder for 
single stage rockets... RMI rocket powered 
Martin Viking high altitude research rocket. 


Missile boosters and sustainers 
Aircraft powerplants 

Ordnance rocket propulsion 
Special propulsion devices 
Launching and ejection devices 
Auxiliary power units 
Boundary layer control 


Another first in rocket engine design and 
performance . . . Sikorsky HRS-2 helicopter 
equipped with RMI Rotor Rocket auxiliary power. 


Progress through KR. cscarch 


me 


~~ 


REACTION MOTORS. INC. 


Denville, New Jersey 


Affiliated with OLIN MATHIESON CHEMICAL CORP 





human 


equence were executed precisely, a col 
could be avoided. If excessive 
taken in any one of these 


jision 
time were 
teps a collision would be inevitable 

In view of the fact that it can be 
rcadily assumed that the speeds of new 
urcraft will increase while the respons¢ 
human will remain un 
necessity for recognizing 


times in the 
changed, the 
the importance of these human limita 
tions becomes apparent 


Demand vs. Capability 


lhe accomplishment of any task may 
be looked upon as an integration of two 
variables: One of these is the level of 
the operator's ability; the other is the 
ievel of the situation 
\s long as there is a wide margin bc 
tween these two, the probaility of suc 
essful accomplishment is high, but an 
ncrease in the demands of the situation 
or a decrease in the individual's ability 
vill decrease this margin and often re 
sult in a situation with which the indi 
vidual is not capable of coping. There 
re many indications that the high 
speed, high-performance characteristics 
of modern aircraft have raised the de 
nands made on the pilot to the point 
that the probability of successful achieve 
ment is considerably lessened. This is 
demonstrated by the fact that 
ccomplishing one-third of the fiving 
time, jet aircraft experience approxi- 
mately two-thirds of the major USAI 
uircraft accidents. 

In order to flv successfully it is es 
ntial that all pilots and crew members 
sce what goes on, understand what it 
means, and manage their aircraft cor 
ectly. Due to the speed of acrial flight 
such secing, understanding and manag 
ing must be accomplished both quickly 
ind accurately. Thus, it is 
that aircraft be so designed that the 
pilot is given the maximum of assistancc 


demands of the 


while 


n order that he may accomplish his | 


tasks without delay, error or difficulty 

Review of aircraft accidents, how 
ever, reveals that design sometimes not 
only fails to facilitate the pilot’s task 
but may, on occasion, intensify and 
omplicate the occupation of flying to 
the point where human error is induced 
I'xamples of aircraft design which may 
induce pilot error are as follows 


Design and Perception 


Examples of design factors which ad 
versely affect the pilot's ability to per 
ceive quickly and easily conditions dur- 
ing critical of flight. Among 
them 
e Visibility from the rear cockpit of 
jet trainer. During the calendar years 
1952 and 1953 the USAF experienced 
+5 accidents in which poor vision from 
the rear cockpit was either a definite or 
probable factor. Thirty-five of these were 


Qo 
st Igecs 
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ACCO 


products 


including 
“NO-MAG” 


€ 


TRU-LAY Cables 
TRU-LOC Fittings 


Solving Aircraft Design Problems... 


is an old story to acco. The originators 
of preformed cable and swaged termi- 
nals for aircraft use, ACCO engineers 
have now introduced new non-mag- 
netic aircraft cables. The complete 
line of acco cables and fittings now 
includes... 


New "'No-Mag” Cable 

— ends instrument interference 
New “‘No-MAG” Aircraft Cables are 
made from Type 305 stainless steel. 
Their advantages include: 

e Remain non-magnetic even after 
severe cold working —eliminate instru- 
ment interference through cable 
magnetism. 

@ Better corrosion-resistance proper- 
ties than standard stainless steel cables. 
e Thermal expansion characteristics 
are much closer than standard cable 
to characteristics of aluminum alloys 
used in aircraft—this simplifies main- 
taining cable tension under changing 
temperatures. 

@ High fatigue and abrasion resistance. 


@ Preformed construction. 


TRU-LAY Cable Provided in all 
standard stainless and carbon steels in 
a complete range of sizes and construc- 
tions. Because it is preformed it 
© Can be cut without seizing. 

@ Is easier to handle—less tendency 
to loop or kink. 

® Can be installed in less time. 

e Is free of tendency to rotate—runs 
true over sheaves or pulleys—is easier 
on pulleys. 

e Has greatest resistance to bending 
fatigue—gives longer service. 


TRU-LOC Swaged Fittings 
e Guaranteed to hold to the rated 
breaking strength of the cable with 
which used. 
e Eliminate costly, uncertain splicing. 
© “‘Quickies’’—specially developed 
double-shank ball-type terminals 
make it possible to connect and dis- 
connect control sections in an instant 
without tools. 


Write Detroit office for specifications 


Agco 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


Nida ba 
Cable 


Swaged 





601 Stephenson Building, Detroit 2 


Fittings 


2216 S. Garfield Ave., Los Angeles 22@Bridgeport 2, Conn. 








Photo courtesy 
Herman Nelson Division, American Filter Co., inc. 


THIS HEAT EXCHANGER. of stainless steel for the 
Herman Nelson Portable Air Heater, “‘Aviation’s 
cold weather friend’’, is another precision fabricated 
assembly made by Lavelle for military aircraft 
application. At Air Force bases everywhere, the 
BT-400 Heater provides a ready source of heat for 
pre-heating engines, cockpits, and for countless 
maintenance jobs ...wherever reliable space heat 
is required to help keep America’s defense planes 
airborne. 


Extensive fabricating facilities, plus Government 
Certified welding technicians has enabled Lavelle 
Steal to produce over 6,000 of these complex assemblies, 
16” dia. x 18" each requiring 16 separate airfoil section heat 
exchanger tubes. To assure close tolerances and speed 
production of the many component parts of the unit, 
special tools were designed and made at the Lavelle 
plant. Complete inspection includes pressure testing 
of each unit prior to shipment to Herman Nelson. 
Simple or complex, Lavelle has the capacity to fabri- 
cate the precision parts and assemblies you need... 
wherever you need them. 





A new brochure describes Lavelle’s specialized fabri- 
cating services. Write for a copy without obligation, 


ZZ Lavelle S 


LAVELLE AIRCRAFT CORPORATION + NEWTOWN, BUCKS COUNTY, PA. 
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major accidents and 11 fatalitics re- 
sulted. Inasmuch as this aircraft is 
utilized extensively for training pur- 
poses, the instructor pilot who occu- 
pies the rear seat needs to observe the 
student he is instructing and needs to 
sce outside conditions in case he has to 
assume control of the aircraft. 

The design of the aircraft is such that 
these visual requirements are compro- 
mized or lacking and aircraft accidents 
result. 
¢ Position of radio in high-performance 
aircraft. During the past few vears a 
specific pattern has been seen to recur 
in numerous instances in unexplained 
jet fighter or jet interceptor accidents 
The pattern is roughly as follows 

(1) The aircraft is just taking off or 

is in the early stages of the land 
Ing pattern. 

The aircraft altitude is approxi- 
mately 2,000 feet 

Flying conditions are IFR. 

The pilot is often in a proce- 
dural turn. 

Che pilot is requested to change 
radio channels or modes. 

rhe pilot replies to the request 
stating that the change is being 
made. 

The pilot immediately there- 
after strikes the ground in near 
vertical attitude. 

In secking an explanation of these 
accidents the position of the channel 
and mode sclectors warrant considera- 
tion. 

Almost without exception the ra- 
dio and its channel and mode selectors 
are on the right console and in some 
cases they are in a position which is 
difficult to reach. 

(herefore, changing radio channels 
or modes means that the throttle must 
be abandoned and the aircraft must 
be flown with the left hand, and fre- 
quently that the pilot has to turn his 
head to the right and look down and 
away from his flight instruments to find 
the channel or mode selector and ob- 
serve changes which must be made. 

Che pilot who momentarily lapses in 
monitoring his instruments may also 
momentarily lapse in the control of his 
aircraft. While flving at 450 knots at 
2,000 feet above the terrain, an un- 
guided or incorrectly guided aircraft 
can strike the ground in less than five 
seconds. 


Design and Understanding 


I here are numerous examples wherein 
instruments which are difficult to read, 
diagrams which are difficult to under- 
stand. and indicators which are dificult 
to interpret have led to aircraft acci- 
dents. 

Misinterpretation of the altimeter 
is a well-known example. More 
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70% OF THE WORLD IS A POTENTIAL BASE 
FOR YOUR NEW AIR NAVY 








Beginning... 


new 
chapter 


in Naval Aviation 


Another Crusader, 
World’s Fastest Navy Fighter, 
Leaves the Vought Flight Line 


Built to perform to tomorrow’s military aircraft standards, the Chance 
Vought F8U-1 Crusader—representing the next generation of Navy 
fighters—is in production today. 

The blazing speed of this new air superiority fighter, rated in the 
faster-than-sound class, will further improve the Navy's ability to 
control the seas. 

Crusaders, armed with cannons and rockets, are designed to sweep 
the skies of enemy aircraft and extend the striking power of our fast- 
moving task forces. 

They are a prime example of how Vought engineering excellence 
results in weapons that help make Your New Air Navy the most 
modern mobile striking force of its kind in the world today. 





NAVAL AVIATORS CHALLENGE THE JET FRONTIER 
Write NAVCAD, Washington 25, D. C., or visit your nearest 
Naval Air Station for details on your Air Navy opportunities 


UGHT AIRCRAFT 


INCORPORATED - OALLAS, TEXAS 


DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 












FASTENER PROBLEM 


New weight saving line 
of stainless steel locknuts 
for temperatures up to 800 F. 


New aircraft designs contemplate speeds of Mach 2 and 3; missile designs 
push further ahead into the unexplored problems to be faced at speeds of 
Mach 5 and 6. Projected skin temperatures go higher and higher and in 
many cases pass the point where aluminum performs satisfactorily. As a 
result stainless steel will be specified for many of the new generations of 
fighters and missiles. 

Fasteners, too, must be upgraded to meet the special requirements im- 
posed by these projected speeds and higher temperatures. ESNA’s solution 
is a new line of Type 305 stainless steel nuts designed to perform efficiently 
at temperatures up to 800° F; silver plated to assure a constant locking 
torque, freedom from galling action and a high degree of re-useability. 

The new 70LH series is significantly lighter than the type of fasteners 
previously available for this kind of application . . . 16% lighter in some sizes 
... in others as much as 63%! 

Configurations in the 70LH lines include the one and two lug, fixed and 
floating type anchor nuts; corner mounting type and gang channel nut 
strips, most of which are illustrated above. Thread sizes available in the 
anchor line for each configuration are 6-32, 8-32, 10-32 and 4-28. These sizes 
with the exception of 6-32 also are available in the gang channel nuts. 

Like all Elastic Stop nuts, those in the new LH series are self-locking, 
vibration-proof and high reuse is guaranteed. 


7 —————— MAIL COUPON FOR DESIGN INFORMATION 

















| 
I Elastic Stop Nut Corporation of America 
Dept. N69-125, 2330 Vauxhall Road, Union, New Jersey 
| Please send me the following free fastener information: | 
| [] Detail drawings of new 70LH () Here is a drawing of our product. I 
| self-locking nuts. What self-locking fastener would [ 
| you suggest? , 
] Name Title, I 
I Firm. { 
1 I 

Street. 

I I 
l City Zone State. ] 
L 
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recently, misinterpretation or misunder- 
standing of the control of fuel systems 
is becoming a significant cause of acci- 
dents. 

An example: Recently a jet bomber 
was on a routine training flight with 
the instructor pilot in the rear seat 
and the student pilot in the front. 
Approximately an hour after takeoff the 
aircraft was observed by witnesses to be 
fiving at a verv low altitude and then 
to stall, spin and crash. Shortly prior to 
the crash both the instructor pilot 
and the student pilot attempted to es 
cape by use of the ejection seats but 
both were fatally injured due to the 
low altitude when they abandoned the 
urcraft. Investigation of this accident 
revealed the following: 

a. Both engines were windmilling at 
the time of the crash. 

b. There was no evidence of matcrial 
failure. 

c. The accident occurred at approxi- 
mately the time when, through normal 
fuel tank sequencing, the wing tip 
tanks would be turned on. 

d. The student pilot had not turned 
on the wing tip tanks, but instead had 
closed the engine fuel shut-off valves 

e. Subsequent to this loss of power 
the pilots allowed the aircraft to stall 
and enter a spin at an altitude at which 
a recovery could not be effected. 

The ultimate explanation of this ac- 
cident lies in the following factors: 

a. It was the student pilot’s first ride 
in this aircraft. 

b. Fuel management was possible 
only in the front cockpit which was 
occupied by the student pilot. 

c. In this model the instructor pilot 
could not see the student pilot or ob- 
serve anv of his actions. 

d. In this model the fuel control 
panel is so arranged that it is excep- 
tionally easy to confuse the wing tip 
tank control knobs with the engine fucl 
shut-off control knobs. 

In essence, the student’s mismanage- 
ment of fuel control, which was caused 
by the design of the fuel control pancl, 
went unobserved and uncorrected be- 
cause of the design of the tandem cock- 


pit. 


Design and Management 


The flight safety research chief cited 
three additional design musts if an in- 
dividual is to be offered reasonable op- 
portunity for correct management of 
flight or should the occasion arise, al- 
lowed the reasonable chance of survival: 

All items used in control of the air- 
craft must be accessible, must respond 
to normal human strength or dexterity, 
and must be reliable. 

Failure to meet these provisions have 
led to repeated aircraft accidents and a 
number of fatalities. Examples: 
© Accessibility. In some jet fighter air- 
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cmecrgency fucl 
tod 


ited a pilot must bend forward and 
*k under the left console to find and 
tuate it. Several accidents have been 


duced when the pilot, in seeking ac 
to this switch, relaxed back pres 
ure on the stick and allowed the air- 


craft to fly back onto the runway o1 
ito the ground 


¢ Strength and dexterity. ‘There have 
been several occasions when pilots in 
jct trainers have attempted to abandon 
the aircraft under emergency conditions 
nd have been unable to jettison the 
canopy and who have subsequently 1 
uned control of the aircraft or sur- 
vived crash landings. The reason the 

re unable to jettison the c inopy Was 
that due to G forces encountered, the 


had insufficient strength to reach up to 


the canopy jettison lever 
It is pertinent to note that during 
the period | Jan. 1949 through 31 Dec 
1953 there were 42 fatal accidents in 
ict trainers where the altitude of the 
raft at tine of the emergency should 


> 


ive allowed successful escape but the 

cupant did not abandon the aircraft 
ihe number who were unable to leave 
because of inability to reach the canopy 
jettison handle is conjectural but prob 
ibly signincant 


© Reliability. ‘The necessity for reli 
ble instruments and, particularly, r 
lable attitude instruments is obvious 
Upon attitude instruments rest the re 
ponsibility of informing the pilot of 

position and direction while tray 
rsing space at incredible speeds. Yet, 


design-wis¢ this grave responsibility 
; | 


} 


it time pecn ompromiused oO 


glected. An example is in a fighter 
here the turn and bank indicator is 
t in a position 15 deg. off the vertical 
ine of the aircraft. As a result the 
n needle indicates a turn opposite 
to the direction of roll as long as the 


ll is continued 


Latitude in Design 


[he conditions or cxamples cited 
hould not be construed as indicating 
indifference on the part of designers 
some f th design deficiencies have 
been direct results of Air Force specifi 
tions or situations which allowed no 
lternatives, and that design often suf 
fers from premature obsolescence. How- 
ver, in design and manufacture there 

1 reasonable degree of latitude, and 
there are provisions for incorporating 
improvements 

Considering the intrinsic limitations 
of man and his propensity for error, it 
; urged that extraordinary thought be 
given to the design of those things the 
pilot must see, understand and handle, 
in order that he may continue to live 
in the exacting environment of high 
erformance flying > 
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switch IS $0 





*% These rugged units available 


in 24 sizes, 8 coil selections, 
150 ratings—from 100,000 to 
2,500,000 BTU/hr., capaci- 
ties from 2000 to 25,000 
CFM each. 


*% GENERAL PURPOSE 


HEATER ... For manufac- 
turing areas, warehouses, ga- 
rages, commercial buildings 
—with standard non-ferrous 
heating coils. 


























































































































































































































































Westinghouse... The Unit Heater for General 
Purpose and Heavy Duty Industrial Heating 


*% HEAVY-DUTY HEATER 


... For continuous-duty high- 
pressure systems, or indus- 
trial process work—with 
wrought iron heating coils. 


* FOR APPLICATION 


SERVICE... Call your near- 
est Sturtevant Sales Engineer 
or write Westinghouse Elec- 
tric Corporation, Hyde Park, 
Boston 36, Mass... . ask for 
Booklet B-5188. 


Industry's Most Complete Line For: 


Heating & Ventilating 
Industrial Processes 


Cooling & Dehumidifying 
Electronic Air Cleaning 


WESTINGHOUSE AIR HANDLING 


you CAN BE SURE...1F 17's Westinghouse 


on the MARTIN MATADOR 


GENERAL LABORATORY ASSOCIATES, INC. 


Norwich ( CL A ) New York 
| L_ 


AIRCRAFT 


IGNITION AND 


ELECTRONIC 


EQUIPMENT 








WHO'S WHERE 


(Continued from page 23) 





Fred Stricker, manager, Canseal Depart- 
ment, Cannon Electric Co., Los Angeles, 
California 

Dr. Gunther Mohling, chicf metallurgist, 
Research and Production Departments, 
\llegheny Ludlum Steel Corp., Pittsburgh, 
Pa., replacing Dr. Rush Lincoln, now tech- 
nical director, W. W. Dyrkacz, quality 
control manager, Watervliet plant, replac- 
ing Dr. Mohling; Dr. E. E. Reynolds, asso- 
ciate director of research, in place of Mr. 
Dyrkacz. 

Ralph W. Rawson, chicf engineer in 
harge of new centralized engineering de- 
partment, Fansteel Metallurgical Corp., N 
Chicago, Ill 

P. Nelson Gracie, senior liaison officer, 
Folland Aircraft, Ltd., England, succeeding 
Group Capt. S$. O. Tudor, resigned 

Edward S. Maury, general sales manager, 
Marion Electrical Instrument Cx \lan- 
chester, N. H 

led Duay, West Coast assistant sales 

wager, Aircraft Products Sales, Chatham 
Electronics Division of Gera Corp., Living 
ston, N. J 

Squadron Leader John S. Booth, chicf 
test pilot, Saunders-Roe, Ltd., England 

J. Labarre Comer, market research super- 
visor, General Electric Co.’s Light Military 
F.quipment Department, Utica, N. Y. Ger- 
ald A. Hoyt, marketing manager, Special 
Defense Projects Department, Schenectady, 
N. Y 

Chester A. Degucz, director, aircraft bat- 

iles, Reading Batteries, Inc., ? 


I. Ser, sales manager, Astron Cory 

Newark, N. J 

Robert O. King, aircraft sales representa- 
tive specializing in Grumman, Acro Com- 
mander and Beech Aircraft, William C 
Wold Associates, New York, N. ¥ 

Richard H. Ewert, gearing sales manager, 

vote Bros. Gear & Machine Corp., Chi 

io, Il 

Erich M. Helibig, manager, Dayton, Ohio, 
office Standard Coil Products Co., Los 
Angeles, Calif 

Henry W. Patton, project leader-Fngi- 
necring Department, Airpax Products Co., 
Middle River, Md 

James W. Sauber, chief instrument engi 
neer, Waters Manufacturing, Inc., Wayland, 
Mass.; William J. McGrail, Jr., chief po- 
tentiometer engimecr 

Lawrence Flemming, rejoincd National 
Bureau of Standards, Mechanical Instru 
ments Section, Mechanics Division, to 
evaluate telemetering transducers for planes 
and missiles 

Charles V. Kovac, resident technical rep- 
resentative, Avien, Inc., at Wrright-Patter- 
son AFB, Dayton, Ohio 

Frank A. Flower, manager of government 
sales, Thompson Products, Inc., Accessories 
Division, Cleveland, Ohio 

Keith G. Orr, charge of all purchasing 
activities at Goodyear Aircraft Corp.'s 
Litchfield Park, Ariz., plants. 

Frank G. Willey, sales manager, Servo 
Corporation of America, New Hyde Park, 
N. Y.; Warren Schoonmaker, sales repre- 
sentative. 
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QUALITY HOT PARTS 
FOR MORE U. S. JETS 


Two-thirds of America’s newest, fastest 
models of Air Force and Navy combat air- 
craft depend upon Ryan jet engine com- 
ponents. From its modern 43-acre plant 
Ryan delivers these precision-built, high- 
temperature assemblies to the major jet 
engine manufacturers, who produce the 
power plants for America’s defense armada. 
Jet engine builders look to Ryan’s Metal 
Products Division for “hot parts” because 
it has specialized for 20 years in designing 


and producing these complex high-tempera- 
ture structures. Ryan is uniquely skilled 
and equipped to build the first experimental 
units of difficult designs and then streamline 
these prototype designs for efficient low- 
cost, volume production of the final models. 


In addition to “hot parts” for turbojets and 
afterburners, this major division of Ryan 
also produces powerful rocket motors and 
a wide range of components for ramjets, 
turbo-compound and piston engines. 


For 33 years, Ryan has excelled in designing and producing high quality 


aircraft, power plants and avionics— built at low cost, delivered on time. 











STRATION SUITABLE FOR FRAMING WRIT 


CEFENSE AND INDUSTRIAL PRODUCTS STRATFORD 


ENGINEERS WANTED: For top-flight men, 


Lycoming offers unusual opportunities to explore 
new scientific frontiers that lead to outstanding 
and rewarding careers. Write to Vice President, 
Engineering, Stratford, Connecticut. 








You can hear 
America singing 
with the power 
of Lycoming 


As America goes about her business of flying, building, 
manufacturing, ploughing, pumping, harvesting—her song is 

a surging, roaring chorus of power. And, growingl) 

through this symphoriy of progress you hear the sure, dependable 


voice of Lycoming poWer. 


Over the years, engineers and scientists of Avco’s Lycoming 
Diyision have fashioned an endless array of power plants. Power 
to drive marine craft and autos. Power to dominate the 

nation’s helicopter and executive aircraft fleets. Power to meet 


| needs. 


a wide variety of industria 


Today, working to brilliantly foresighted military specifications, 


Lycoming is adding to its already announced 825-horsepower 
T-53 gas turbine, a second gas turbine, which delivers 
substantially greater horsepower. The Lycoming industrial engine 
family, offering dependable power to construction and 
agriculture, is being enlarged. Lycoming super-charged éngines 
are driving private aircraft higher and faster than ever. New 
power sources are being explored by Lycoming scientists. 

As America’s power needs grow, Lycoming science and its vast 
supporting production facilities are growing to meet them... 


working to keep America singing. 


if your plans are linked to power, find out how Lycoming's capabilities 
and knowledge can be brought to bear on your specific problems. Wire, phone 
or write to Avco’s Lycoming Division, Stratford, Conn. 





F-\"Z-r-) defense and industrial products 


SAMUFACTURING CORPORATION 


Avco Defense and Industrial Products combine the scientific and engineering sk and 
production facilities of three great divisions of Aveo Manufacturing Corp.: Lycoming; 
Aveo Advanced Development; Crosley—to produce power plants, electronics, air 
frame components, and precision parts at installations located as follows: Boston, 
Mass.; Cincinnati, Ohio; Dayton, Ohio; Everett, Mass.; Los Angeles. Calif.: Nashy 

Tenn.; Richmond, Ind.; Stratford, Conn.; Washington, D. C Williamsport, Pa 


TODAY'S MILITARY SERVICES, WITH THEIR TREMENDOUS TECHNOLOGICAL ADVANCES MADE POSSIBLE THROUGH SCIENCE, OFFER A VITAL REWARDING CAREER 











RAYTHEON RADAR 
AT THE ARCTIC CIRCLE 


HELPS GUARD US 


In the still, snow-shrouded world 
of the northern lights, strange black domes perch 
along the barren rim of North America. 


Inside these giant inflated ‘‘radomes”’ spin radar 
antennas probing the skies for intruders. Skilled 
operators examine glowing radar screens, alert 
for pips that could mean unidentified aircraft. 


Contacts picked up by these DEW line (Distant 
Early Warning) radars are flashed 
to Air Defense Command centers. 

The U.S. Air Force and Western Electric, 
contractor for the DEW line, selected Raytheon 
to develop radar for these critical Arctic 
stations. We are proud of this choice 

and of our opportunity, as the 

world’s largest producer of search 

radar, to contribute to the protection 


a >—— " of our hemisphere. 


Be ience in Electronics 
RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 








BUSINESS FLYING 





Aircraft Radio Booms Commercial Sales 


By Erwin J. Bulban 


Boonton, N. J.—A new Beech C50 
Twin-Bonanza combination flying show- 
case and testbed is being modified by 
Aircraft Radio Corp. to spearhead a 
concerted drive to greatly expand the 
company’s commercial sales of radio 
and navigation equipment in 1956. 

lor many years after its founding in 
1928, Aircraft Radio was known as a 
military supplier. It went into the com 
mercial aviation market shortly after 
World War II. This program was 
mterrupted, however, by the Korean 
war and increased military purchases 
in the years immediately afterwards. 

In 1954, its commercial 
ibout 16% of total business; last vear, 
increased emphasis in this field boosted 
sales to about 30% 
7.5 million. 


s iles were 


on a gross of about 
In 1956, ARC expects 
that its commercial aircraft program 
will account for 40% to 50%, with 
attendant increases in civil research and 
development. 

H. S. Christensen, ARC’s commercial 
sales manager, says that, “Frankly, we 
re set on shooting for the corporate 
ircraft market.” 

l'wo heavily in this 
emphasis on the business aircraft mat 
ket 
* The company’s growing concern over 
i lack of policy by the military services 
in guarding manutacturer’s proprictary 
rights —a point shared by all 
branches of the aviation industry (A\W 
Nov. 7, p. 21). ARC officials point out 
tliat there have been several cases where 
the military apparently has turned over 
drawings furnished by the company 
ith contracted material to competitors 
when re-ordering; items that it 
were wholly developed with its own 
funds. Low profit margins and _prob- 
lems in selling the mulitary are also 
mentioned by company officials in ex- 
plaining their interest in commercial 
markets. “Generally we don’t feel the 
effect of our military sales efforts for 
three to five years,” was one comment. 
e The business aircraft market has 
more vitality than that of the airlines, 
\viation Week was told. ARC spokes- 
men said corporate aircraft operators 
buy new equipment far more quickly 
than do the airlines, whose turnover 
they estimate is on the average of about 
every seven years. “We could produce 
all the equipment we make for the air- 
lines for their requirement in about 
four months, leaving us unoccupied 
for long periods,” he noted. As a result 


factors weigh 


SOTC 


SaVS 
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the company has not been too active 
in airline equipment, it states. 

When Aircraft Radio’s new six-place 
Twin-Bonanza leaves the company’s 
Boonton, N. J., airport on the start 
of a series of demonstrations within the 
next few wecks, it will be carrying 
some $20,000 worth of ARC electronic 
radio and navigation gear in addition 
to new cquipment undergoing flight 


test. 


New Instrument Panel 


1.000 man-hrs. will 


\pproximately 
into readving the 


Nlost 


have urplane 


gone 
for its new mission obvious 
modification is the new instrument 
pancl. ARC took the factory 
ou npletely and, whereas it formerly 
slanted forward, it is now vertical. Not 
only did this provide about 3.5 inches 
more depth at the top of the panel, 
but it will also give better instrument 
visibility. The standard pancl stands 
forward just enough, he said, to pick 


distracting reflections of out 


version 


up the 
side light. 
Duplicate 
ind flight instrument svstems are 
being installed; one at the left for the 
pilot; the other to the right for demon 
At far right is a pancl which 
experimental cquipment 


communications, naviga- 


tion 


stration 
will contain 


New Zealand Gets F 
First mass delivery of U. S.-built Fletcher FU-24 Utility aircraft was made to agricultural 
operators in New Zealand, where the planes were assembled, during ceremonies attended 
by top-ranking government officials. Seven of the 10 FU-24s flown away after receipt of 


Certificates of Airworthiness are shown at Rukuhia Airport. 


under test. 

lo permit casy and quick revision of 
the layout, the company has installed 
vertical Dzus bars 5.75-in. high with 
5 inches clear width them. 
The have fastener every 32 
inches, Any equipment can be replaced 


between 
bars holes 
by merely opening four fasteners, dis- 
connecting the instrument and pulling 
it out. 

lor its initial tours the ‘Twin-Bo- 
nanza will be carrying this equipment: 
Dual Type 15D VHF navigational re 
R19 VHI 


receiver and. three 


communica- 
tions 1-21 VHI 
transmitters providing 30 channels, R20 
marker beacon, dual F-11A_ isolation 
amplifier, dual CD-1 course directors 
nd the new ADF Type 21, which 
will be flight demonstrated for the first 
time 


cciving gear, 


Ihe airplane’s nose baggage com- 
partment will carry experimental flight 
test equipment. Since this section will 
not be heated and normally is subject 
to the most vibration, it will be ideal 
for proving new products 

l'o handle the wiring load, ARC has 
run 176 leads from the front baggage 
compartment to the rear baggage com- 


partment, which stores the junctions. 


lt figures that it has 


future 


ibout 25% 
with an 


reserve 


k ids for necds, esti 


; 


letcher | Farm Planes 


The airplanes will be used 


in New Zealand’s huge aerial fertilizing program that has been described by a cabinet 
member as being three years ahead of any other nation. 
Cable-Price Corp., Ltd., has contracted to receive 100 FU-24s in kit form for assembly 


in New Zealand. 
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mated correct proportion of large, small 
and shielded wire for all contingencies. 

All equipment is serviced by either 
one of the C50’s dual 50-amp. genera- 
tors. Christensen estimated that with 
all possible electronic equipment op 
erating, drain will be approximately 
39.6 amp. 

Complete weight of demonstration 
equipment will be under 150 Ib.—ARC 
says that a comparable installation of 
competitive gear would weigh between 
350-400 Ib. 

A single installation of the ARC 
equipment would weigh approximately 
114 Ib., installed; its dual installation 
weighs less because certain basic hard 


" ware docs not have to be duplicated. 


Company-owned airplanes have been 
a vital factor in selling Aircraft Radio 
products ARC also has a_ Beech 
Bonanza and a Ryan Navion. ‘The latter 
puts in approximately 225 hr annually, 
flight testing new equipment and modi 
hcations. 

Ihe Bonanza demonstrator has been 
averaging approximately 450-650 hr. a 
year: in its first three vears of service 
it carried 3,400 people aloft. Once the 
had the Bonanza at. Wright 
omni equipment 


compan\ 
AFB demonstrating 
and took 52 people up in a two-day 
period; on another tour (of two-weeks 
duration) the company’s equipment was 
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QUALITY 4 
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Gimbals and frames of 
Whittaker gyros are 
constructed entirely of finest 
stainless steel. 

This devotion to quality is 
one of the reasons Whittaker 
can design your gyros so that 
thermal expansion problems 
vanish .. . corrosion ceases .., 
and the extreme rigidity of 
the assembly resolves 
vibration troubles. 


¢ 


’ Whitlitken 


Van Nuys, California 
, STaniey 7-5511 





demonstrated to 190 people in the air 

(he airplane also is credited with 
closing a deal with a sales outlet that 
Aircraft Radio was anxious to get into 
its dealer fold. ‘The company’s Bonanza 
demonstration so impressed the prospect 
that he fitted his Bonanza with the 
same equipment and in cight months 
was in the top 10 in sales on ARC's 
force. “We figure that our dealers 
did two and a half times better in 
i955 than in the previous year becausc 
of the additional demonstration time 
we put in last year,” the ARC com 
mercial sales manager said 

he larger ‘I'win-Bonanza is expected 
to turn in an even more impressive 
record, Christensen calculates that the 
airplane should put in about 500 hours 
a vear, and with the ability to carry five 
prospects aloft at a time will more than 
double the Bonanza’s capacity. (Loaded 
with equipment and _ literature, the 
Bonanza usually could only take up two 
prospects at a time.) 

Christensen expects to pile up im- 
portant the Twin- 
Bonanza. 

(his vear’s sales demonstrations with 
the new C50 should build an impressive 
score for the company, based on past 
experience with the uirplane 
For one thing, this tour should spar 
CD-1 course director sales; Christensen 
pointed out that about one-third of the 
U.S. and the whole West Coast have 
had demonstrations of the equip 
ment. Some 200 of these $2,200 units 
ire in use on corporate aircraft and 
current backlog is about $100,000 

Prospects will also get their 


sales gains using 


smaller 


not 


first 


Small ADF Control Head 


New type 170 ADF control head incorpo- 
rating coaxial drum-type dial and dial mask 
weighs 12 oz. and requires only 34x3}-in. 
panel area. The manufacturer, Electronics 
Equipment Engineering, Inc., Dallas, Tex., 
also has designed an 1170 ADF control 
panel including the new control head in a 
standard 5jx4!-in. RTCA configuration. 
With a tachometer shaft output straight out 
the rear of the 170 unit, the control head 
requires a depth of 34 in. behind the panel. 
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flights with the new 20-lb. ADF Type 


21, which has only been displayed 
statically at a few meetings up to now. 
Even so, company that 
its backlog for this equipment, which 
will be available later this vear, is now 
ibout $250,000. Price is in the $2,000- 
$2,500 


sources Say 


range. 
Christensen the 
the ideal light twin for his 
purposes. He picked the tvpe following 
1 survey of the other available airplanes 
und said that only the C50 offered the 


considers win 


Bonanza 


spaciousness and c.g. travel he required 
Close grouping of prospects is another 
essential, he said, so that they can 
watch what is going on without strain 
\ircraft Radio once had a DC-3 
demonstrator, with duplicate imstru 
mentation in the cabin, thinking that 
a large airplane would increase demon 
stration potentials. But it didn’t work 
out because the lack of proximity to 
the cockpit dampened 
terest and the company 
plane. 


Passe nger ie 
sold the ilf- 


Aviation Distributors Get New Role 


In Federal Telephone Sales Plan 


\ nationwide sales organization util 
izing aviation distributors to market in 
dustrial equipment as well as aircraft 
products has been established by 
lederal Telephone & Radio Co., a divi- 
sion of International ‘Telephone & 
lclegraph Corp., Clifton, N. J. 

I’ederal said it the move. be- 
cause it feels that quality consciousness 
and precision-cquipment maintenance 
experience of aviation distributors 
makes them a natural to sell and service 
its industrial lines in addition to the 
civil aircraft products it will be putting 
on the market. 

Backing of this sales concept by such 
a large organization may have important 
repercussions on the current pattern of 
aviation distributorships and influence 
further participation in similar pro 
grams by other concerns. 

Federal’s move should 
immediate influences on_ its 
distributors: 

@ Diversifving their activities into non- 
aviation lines will level seasonal peaks 
and valleys in their current business. 

e It should enable them in some cases 
to case the burden of high fixed over- 
heads; enabling them to bring down 
charges on aircraft operations. 

e Contact with industrial concerns 
paves the way to exploit aircraft sales; 
or in the case where the firm already is 
a plane customer, this provides an entry 
to interest the prospect in purchasing 
the new products. 

Fedcral’s 


made 


have these 
aviation 


distributorship _ pro- 
gram divides the U.S. into six major 
sales territories. Distributors are cur- 
rently handling 25-50 m.c. mobile radio 
units, private dial automatic telephone 
systems adaptable to provide central- 
ized dictation and recording. In the 
aviation field, Federal plans a major 
program in airline and business aircraft 
navigation and communications equip- 
ment. Initial steps in this program will 
include its Tacan navigation system 
and a new low-cost autopilot. 

Che distributor organization consists 
of: Atlantic Aviation Corp., Teterboro 


new 
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‘dle Atlantic 


\irport, N. J., metropolitan N. Y. and 
New England region; Atlantic Aviation 
Service, Inc., Wilmington, Del., mid- 
region; Bohling Aircraft 
Corp., Chicago, Ill., Midwest; Pacific 
\irmotive Corp., Burbank,  Calif., 
Pacific Coast; L. B. Smith Aircraft, 
Inc., Miami, Fla., Southern area; and 
Southwest Automotive Co., Dallas, 
Tex., Southwest region. 

In the three months ended Decem- 
ber 31, Atlantic Aviation, ‘Teterboro, 
sold 11 telephone systems to industrial 
corporations and 73 mobile radio units 
to manufacturers, taxi and truck fleets, 
police and fire departments. 

W. E. Richards, Atlantic Aviation 
vice president, states that demonstrat- 
ing the system in operation is the major 
factor in closing sales. He has installed 
the telephone system at his ‘Teterboro 
Airport facility and a mobile radio unit 
in one of the company’s station wagons. 
Atlantic has also put a qualified elec 
tronics engineer on the project to sell 
and service the equipment. 


Low-cost Autopilot 
Nears Production 


Production engineering is underway 
on a new business plane autopilot de- 
signed to perform three-axis functions 
and scheduled to sell for approximately 
S$?.000 when it the market 
late this summer. 

The unit will be offered by Aircraft 
Products Co., Bridgeport, Pa., aircraft 
hydraulics manufacturer which recently 
acquired Tactair, Inc., as a wholly owned 
subsidiary. The autopilot has been 
under development and flight test by 
l'actair for the past three years under 
the direction of William Harcum, 
tormerly of Sperry Corp. 

Prototypes of the autopilot have com- 
piled approximately 1,000 flying hrs 
on various aircraft including some 200 
hrs. on Aircraft Products’ own Beech 
Bonanza. A company official says Air 
craft Products has obtained Civil Acro- 


goes on 





HULCHER 70MM 
HIGH SPEED Camera 


75 Frames Per Second 
Model 101 


For recording exacting 
detail in high speed 
sequence pictures, 100, 400 
or 1000 foot magazines. 

2% x 2% frame size. 

Timing and event-marking 
lights. Electronic speed 
control to + 2%. Air pressure 
system for extreme flat 

film plane stability. 


gordon enterprises 


> eae 
5362 N. Cahvengo Bivd 

N. Hollywood, Colif 

Cable: GORDENT 





Opportunity for 


the holder of a 


production -item 


patent! 


A large manufacturing 
plant equipped with 
precision machinery will 
finance and manufacture, 
on royalty basis, patented 
production items. 

If you have such a patent, 
and are interested, write: 


PATENT PRODUCTION DEPT. 
3300 W. TEMPLE STREET 
LOS ANGELES 26, CALIF. 


Co 
4 





MOOG 
Servo Valves 
Deliver 
High Dynamic 


Performance 


Type oT hae elaeleleladiolar | 
(it teiddetab ucla [elite 
iSeltiiy 1. Je) a Blea) Ie @lelal ie lat: 
PP lel Mt ape), Maslllil_letelalel 4 
Output Flows 0.1 to 
50.0 GPM 

Ofelahigel Mm Ol! lac lala; 2.0 to 
SOM @Maslllll laals) 141} 
Pressures 1000 to 
3000 PSI 

Weight as low as 11 ozs 
Maximum Dimensions... 
as low as 3.1"x 2.1"x 1.9" 


nautics Administration approval for 
Bonanza installations and is now work 
ing for Piper ‘Tri-Pacer approval 

He reports that the item weighs about 
34 Ib. installed in a Bonanza and re 
quires no clectric il power to operate 
lhe jutopilot is designed on a building 
block concept which would enabk id 
ditional services, such as altitude con 
trol, approach coupler and omni heading 
tic-in, to be included late: 

At present, Aircraft Products says 
that it plans to hold off demonstrating 
the unit until after it has reached its 
dealers’ shelves. The company plans to 
distribute the equipment through au 
thorized business plane dealers 

Also in the works at the new division 
is a lightplane anti-spiral device not 
requiring electric power 





PRIVATE LINES 


Field Aviation, Ltd., Oshawa, Ont., 
is adding a hangar at its Calgarv, Al 
berta, base to expand business flying 
SETVICES Firm also has facilities at 
Oshawa, Ottawa, Toronto, Winnipeg 
and Vancouver 





You and Instruments is a pocketsiz« 
booklet containing articles by Col. Jo 
seph B. Duckworth (USAF, ret.), pro 
viding elementary facts on getting 
maximum use out of instruments for 
bad weather fiving opies vail 
able gratis from local Esso dealers 


Civil Aeronautics Board’s proposal 
to require large aircraft registry num 
bers and letters has been dropped duc 
to opposition from industry and air 
craft owners. USAIT Air Defense 
Command's desired to have the idea 
placed into effect to ease its aerial in 
tercept and identification job. A num 
ber of aircraft owners have gone to 
larger registry on their planes; American 
Oil Co. uses 18-in. letters and numbers 
on the vertical fins of its corporate 
aircraft. 


Use of parachute flares for night 
emergency landings is covered in detail 
in Aeronautics Bulletin 17 issued by 
University of Illinois Institute of Avia- 
tion, Urbana, Ill. Actual tests by the 
University using a Beech C35 Bonanza, 
Piper ‘Tri-Pacer, Stinson 150 and 
Cessna 140 and 170 indicated that the 
14-min. clectrical flare showed distinct 
advantages over the one-minute pistol- 
fired flare. 


Don L. Myers Co., Palo Alto, Calif., 
has been appointed distributor for 
McCauley Industrial Corp. propellers 
in the San Francisco Bay area, northern 
California, southern Oregon and Ne- 
vada. 








To the 


ENGINEER 
of high 
ability 


— 


ww 


AiResearch is looking for 

your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists... mechanical 
engineers... physicists... 
specialists in engineering 
mechanics... electrical engineers 
... electronics engineers. 

For further information write 
today to Mr. Wayne Clifford, 
Tue Garrett CORPORATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 

as to location between 

Los Angeles and Phoenix. 


AiResearch 


Manufacturing 


Divisions 
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in one system 


This self-contained power system provides economical and 
efficient operation of vital components on aircraft and missiles. 
Power to start main engines... power for cabin air 
conditioning on the ground and in flight ... power for 
electronics, electrical and hydraulic applications. . 
emergency power for operating control systems. 
As in other AiResearch aircraft and missile systems, the components 
in this pneumatic power system are designed and manufactured 
to operate with absolute compatibility with one another. 
This insures top performance and ease of maintenance ~ 
a unique advantage because only AiResearch has the broad range 
of development, manufacturing operational, and 
service experience to make it possible. 


+ Qualified engineers in the fields listed below are 
needed now. Write for information. 


=> ------- 


AiResearch Manufacturing Divisions Los Angeles 45, California + Phoenix, Arizona 


Designers and manufacturers of aircraft systems and components: wermceranon systems 
CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES - 


HEART OF THE AIRESEARCH 
AUXILIARY POWER SYSTEM 


This small gas turbine compressor 
power unit supplies both compressed 
air and shaft power, has proven diver- 
sity on the ground as well as in the air. 


* PNEUMATIC VALVES AND CONTROLS * TEMPERATURE CONTROLS 


CABIN «PRESSURE CONTROLS * ELECTRO-MECHANICAL EQUIPMENT + 


WEAT TRANSFER EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 





SRM ESTIMATED PERFORMANCE 
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PRESSURE RATIO P. P 
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FREON VOLUME FLOW. PERCENT 


NOW, A HIGH SPEED 


gio POSITIVE DISPLACEMENT 
=o COMPRESSOR 


= 10:84 é Yj F="16ure) 
dl i 
pass oS, Stratos’ positive displacement compressor is ideally suited for pumping 
gases against high pressure ratio heads at relatively low flow — volumes 

such as are involved in freon refrigeration systems for transport air- 
craft. Compression ratio is built in, avoiding backflow compression, 
and is independent of speed. The compressor is surge free and simple 
in construction, requiring no complex valving or control systems. It 
can operate at high speed — up to 40,000 rpm — keeping unit and 
drive, size and weight down. Drive can be hermetically sealed electric, 
turbine, hydraulic or direct from an engine. 
Two helical lobe rotors trap the entering gas, compress it in a confined 
area and deliver it to an exit port at the design pressure. The rotors are 
of a patented design, with a unique form already proved in a variety 
of industrial and aircraft applications. 
Stratos currently is developing freon refrigeration systems, incor- 
porating this compressor, for use in large transport aircraft. Other 
applications — such as pressurizing of high altitude aircraft — are being 
developed. 
For further information on this interesting development in compressors 
write to: 


@ 
STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, L. |., N.Y. * Western Branch: 1800 Rosecrans Ave., Manhattan 
Beach, Calif. * West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 
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GUNFIRE TESTS produced small bullet holes in stretched plastic F-102 


Development of stretched plastics 
which reduce the hazard of explosive 
high altitudes 
reached the point where full-scale pro 
duction of stretched _ plastic 
panels has been ordered, according to 
Convair Division of General Dynamics 
Corp. Stretching makes the panels 
shatter-resistant (AW Mar. 21, 1955, 
p.10 The development program, ac- 
cording to Convair, has had the active 
cooperation of all airframe manufac 
turers, plastic material suppliers and 
fabricators and the militarv services 

In gunfire tests on F-102 canopies 
slugs completely shattered 
“as cast” acrylic plastic panels (such as 
Plexiglas, Gafite), whereas the only dam- 
age in stretched panels consisted of 


decompression it has 


Canopy 


.30-caliber 


holes where the slugs passed through 
In the 
the result would have been 
decompression at high alti 
tude, in the latter a comparatively slow 


leak. 


the material (see photos above). 
former Case, 
explosive 


Time for Survival 


The Ai estimates that for a 
pilot to be able to tolerate decompres- 
cabin 


lorce 


sion from a 7.2-psi 
1.7-psi. atmospheric 
pression time must be at least 0.35 sec. 
Based on formulas in Air Force Hand 
book ARDCM S0-1, the allowable hole 
ize for such a tclerable decompression 
in a 35-cu. ft. cabin is 40.1 sq. in. 

The “as cast” panel, completely 
shattered by .30-cal. fire, would permit 


pressure to 


pressure, decom 


SPIKE TESTS resulted in cracking of “as cast” acrylic in solid panel (left) and laminated 
sandwich (center). Stretched panel (right) did not crack. 


AVIATION WEEK, January 23, 1956 


panel (arrows, left) but shattered “as cast” canopy (right). 


Stretched Canopies Go Into Production 
d 


this decompression to take place in only 
02 sec. ‘Today's pressure suits, unless 
worn partially inflated, take considet 
ibly than .02 sec. to inflate 


would offer poor protection in 


more and 
such a 
case 

In other 


spikes 


0.5-in 


tests, where 


specimens ot 


comparison 

were driven through 

thick “as 

wich consisting of two lavers of 0.2-in 
: U - 


cast” crvlic l sand 
“as cast’”’ plastic separated by 
ind a plate or U 
stretched acrvlic, the latter ag 
up best pheto below left 
Ihe solid block cracked in two before 
the spike had penctrated halfway; the 
laminate was held together by the vinyl 
but both faces cracked and would have 
been unable to carry any structural load; 


a Cis 


35-in 
un showed 


vinvl core, 
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CABIN PRESSURE 
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ry) 
TIME - Seconds 
DECOMPRESSION curves for F-102 plastic 


canopies in .30-cal. gunfire tests. 
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“Airpower in the Atomic Deadlock” will feature a full-scale 
editorial roundup on the major phases of world airpower. 
Special charts, forecasts and expanded technical departments 
will focus on the gigantic task of keeping our airpower pre- 
pared to meet any new threat to the free world. In the tradi- 
tion of past Inventory Issues, no effort will be spared to make 
“Airpower in the Atomic Deadlock” the industry’s most use- 
ful reference edition. 


Research for special reports has been under way for the past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEEK’s world-wide net- 
work. AVIATION WEEK editors are traveling on a team 
basis throughout the industry seeking out the type of material 
that will make the edition a top issue of 1956. Volumes of 


72 


a ee 


Airpower In 


aviation statistics are being packed into detailed specifications 
tables covering all U.S. and foreign aircraft, helicopters, 
engines and missiles. 


Year-round readership, usefulness and reference value make 
the 23rd Annual “Inventory of Airpower” Edition an extra- 


dividend issue for aviation advertisers. Your selling message 


in this extremely significant issue will reach more than 78,000 
of aviation’s most important men . . . 56,000-plus subscribers 
plus some 22,000 pass-along readers* . . . key engineers and 
management men in manufacturing and transportation, in 


service and procurement centers— military and governmental 


leaders. A receptive, influential, enthusiastic audience for ad- 
vertising to begin with, these top aviation people will use 
AVIATION WEEK’s 23rd Annual “Inventory of Airpower” 
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the Atomic Deadlock 


as a constant reference. Here is lasting reader interest that 
assures your advertising a long and effective selling life! 
“Airpower in the Atomic Deadlock” offers an unmatched 
advertising opportunity to all companies who sell to the avia- 


tion industry. Write or wire — make your advertising reserva- 
tion today to insure special attention for your selling message. 
Place your advertising directly or contact your nearest 


AVIATION WEEK representative. 


*AVIATION WEEK average net paid ABC circulation, June — December, 
1955; 51,893. Paid circulation of current issues; more than 56,000. Recent 


readership research by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK (readership determined 


by personal interview using strict recognition test). Current print order a. 
exceeds 60,000 copies. A McGRAW-HILL PUBLICATION ® 






































for complete 
testing of 
aircraft components 


Aetco is helping manufacturers of 
almost every item that goes into air 








craft... helping them with devel- 
opment—testing . certification 
testing . . . production testing. Write 
for book: “How Aetco can help you.” 









AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD 


General Aircraft Component Testing 









including 





Hydraulic, pneumatic, electric (400 
cycle, AC-DC) and mechanical 
IN FLIGHT TESTING! 
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PLASTIC CANOPY on 


fatigue 


the stretched illowed = full 
penetration without cracking 

Why stretching improves the plastics’ 
cracking characteristics is not known. 
One theory is that the basic structure is 
altered by stretching, producing a 
laminate-like molecular arrangement in 
the stretching plane. This would resist 
the spreading of cracks between ad- 


jacent molecular layers 


Spec imecn 


Crack Propagation Tests 


One of the most important phases of 
the stretched plastic program has been 
evolution of a good test for crack re- 
sistance, to be both during de- 
velopment and for quality control 

The procedure now in general use is 


used 


a crack propagation test developed by 
the Naval Research Laboratory in 
Washington. A small hole is drilled in 
the center of a rectangular specimen and 
1 crack started with a knife blade. The 
specimen is loaded in tension at a con 


stant rate to produce failure in 3 to 5 


min. A crack resistance factor is then 
derived, based on the length of the 
propagated crack, dimensions of the 
specimen and the tensile load at the 
time of failure 

Other physical properties, such as 
tensile strength, do not correlate di- 
rectly with crack resistance, but can be 
determined from standard tests 

Much has vet to be learned, Con 


vair points out, about the effects of size 
of projectile, projectile and 
canopy panel temperature. For instance, 


velocity 


it is known that the crack resistance 
factor for stretched Plexiglas 55 at 
minus 65F is half that at plus 751 


the stretched 
“‘as cast” 


Despite the drop, however 
material is far superior to the 


test structure at 


- 





entrance to environmental chamber, 


t all temperatures, Convair says 

Ihe idea of stretching was born du 
ing World War II, when it was noticed 
that the bubble 
opics seemed most resistant to cracking 
Since this was the most highly stretched 
experiments in stretching wer 
leading to today’s knowl 


crown of blown can 


area, 
conducted, 
edge of the field 

I'wo general stretching 
employed: a mechanical system, 
uses hydraulic rams iround 
the periphery of a square sheet; and a 
blowing method, in which a hemisphere 


methods ar 
which 


ind grips 





EXHAUST AIR GOES TO WORK on this 
air-powered portable router feeding a mist 
of lubricating oil to the cutters while simul 
An oil 


taneously blowing away metal chips. 
cup and air tube attached to the 
exhaust does these jobs which formerly re- 
quired two separate hand operations. 


router's 
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or cylinder is blown and later flattened. | 
In both, temperature must be carefully 
controlled. If too low, the plastic will 
tear during stretching; if too high, crack 

f resistance will not be improved. 

Present indications are that a 70% 
stretch in length and width produces 

! the best results. A l-in.-thick cast sheet 
thus produces a final stretched thick- 
ness of 0.35 in. 


GE Opens Production 
Of B-52 Turbopump 
A $45-million production program is 


being initiated by General Electric Co.’s 
River Works at Lynn, Mass., to expand 





Half a billion tubes used by UAP, represents a stag- 
gering number of safe flying hours. UAP tubular- 
type coolers built in 1929, are still giving every day 


the manufacture of turbopumps—air- service on reciprocating aircraft engines. 

driven, 3,000-psi., variable-displacement Today, all types of aircraft are depending on the 

hydraulic pumps—for the Bocing B-52 proper cooling of lubricating oils passing through 

Stratofortress these tubes which are wrapped up in heat exchanger 
Ihe turbine-driven hydraulic pumps envelépes of UAP development and design. You 

convert the energy of air bled from the get dependable performance, less weight, smaller 


ylane’s jet engines to hvdraulic pow : 
plane's jet cngimes tO nyc ee envelopes when you choose UAP cooling packages 


which is used to actuate landing gear, Ru eed ss hee . . 
bomb-bay doors and wing flaps. ” .. - liquid-to-liquid, air-to-liquid, air-to-air. 


General Electric had held the initial 
development contracts for pneumatic 
drives, including air-turbine-driven hy- 
draulic pumps and turbo-drives for alter- 
nators on the B-52. GE supplied the 
alternator drives for the experimental 
XB-52 and YB-52 aircraft and for a 
limited number of initial production 
planes. 

The B-52 is the first aircraft in which 
the complete accessory system is oper- 
ited by pneumatic-driven power equip- 
ment (AW Nov. 23, p. 53). 

The new drives may be used to sup- 
ply cither clectric or hydraulic power. 
Each unit consists of a turbine, reduc- 
tion gears and controls. The range of 
ratings for such drives is virtually un- 
limited, GE savs. The drives can be 
installed in remote locations, close to 











the power need 

There are fewer moving parts in tur- 
bine drives than in anv other method 
of generating power, GE savs. Together 


with the fact that the components in ’ 
these drives afe similar to those which Ys 
have been proven in jet engine opera- oe 
tion, this should give the turbine units x 
very high reliability, according to GE. ¥ 
Maintenance on the drives is simpli- fs 
fied, GE says, because the units are ‘oor 


readily accessible. Furthermore, an en- 
tire unit can be removed and a new one 
quickly installed in its place. 

With the air turbine drives operating 
from air bled from the high-pressure 
compressors of the Stratofortress’ J57 | 
engines, a powerplant failure need not 
mean loss of accessory power, since the 
compressor air iss manifolded, and the 
check valve arrangement in the air ducts 
would prevent damage in one line or to 
one engine from incapacitating the en- 
tire accessory powcr system. 
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Inertial Guidance: Part IV 


Hybrid Systems Ease Design Problems 


By Philip J. Klass 


A pure inertial guidance system de- 
mands an extremely high order of ac- 
curacy im its g\ TOS, accelerometers, servo 
systems and other components, as dis- 
cussed in previous articles in this series. 
But because further improvements in 
inertial component accuracy “come 
hard,”” some companies are turning to 
hvbrid systems, which employ a sup 
plemental radar, celestial or ground 
reference technique to correct for the 
cumulative errors which build up in a 
pure inertial system. 

A hvbrid inertial system sacrifices 
some of the advantages of a pure in- 
ertial system, such as complete freedom 
from external radiation or reference. 
However, for certain applications, the 
resulting reduction in size, complexity 
and cost makes this a fair swap. 

One hybrid system under considera- 
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tion for use in civil aircraft in the 
event of an all-out emergency may 
employ brief, intermittent ground fixes 
from VOR/DME (or Tacan) ground 
stations. 

One of the most obvious types of 
hybrid systems results from using a 
Doppler radar, whose antenna is 
mounted on the belly of the aircraft or 
missile. ‘The Doppler radar antenna is 
pointed forward or aft (not. straight 
down) so that it can measure the vehi 
cle’s velocity relative to the ground. 

This is accomplished by transmitting 
a coritinuous-wave signal (contrasted to 
the pulses transmitted by a conventional 
radar). When a portion of this signal, 
reflected from the ground, arrives back 
at the antenna its frequency will have 
shifted slightly from its original value. 
The amount of this frequency (Dop- 
pler) shift is proportional to the vehi- 
cle’s velocity over the ground. 


By measuring this Doppler shift both 
along an axis parallel to the aircraft's 
longitudinal axis, as well as along its 
transverse axis, and combining the two 
vectorially, the vehicle’s total ground 
velocity can be obtained. 


Feedback to Platform 


A pure inertial system computes vehi- 
cle ground velocity by integrating the 
output of two accelerometers, suitably 
compensated for earth’s rotation and 
other factors (AW Jan. 9, p. 42). A 
signal proportional to this integrator- 
calculated velocity is fed back to rotate 
the gvro-stabilized accelerometer plat- 
form at the same angular velocity as 
that of the vehicle around the earth, 
so as to maintain the accelerometers 
horizontal. The velocity signal also is 
fed to a second integrator, which com- 
putes the distance traveled. 

In the hybrid svstem described, the 
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accurate ground velocity measurement 
obtained from the Doppler radar is 
compared with the integrator-computed 
velocity. If there is any steady-state 
difference, then a compensating bias 
can be introduced into the integrator 
until the two velocities are identical. 

If the vehicle is flving over friendly 
territory, where the external radiation 
from its Doppler radar presents no de 
tection threat, the radar can be left on 
continuously. Under such a,condition, 
the radar might even serve as a primary 
velocity sensor, with the accelerometer- 
integrator functioning to average out 
momentary errors or noise caused by 
rough or mountainous ground terrain. 

For vehicles operating over enemy 
territory, the Doppler radar could be 
operated for only a few seconds at a 
time at irregular intervals of 10 to 15 
minutes, 

One company which is developing a 
combination inertial-Doppler _naviga- 
tion system is shooting for a naviga- 
tion error of no more than 14% of the 
total distance traveled for a 10-hour 
mission. Thus a 600-mph. bomber 
flying to a target 3,000 miles distance 
should end up within 45 miles or less 
of its target. 


Inertial-Pulse Radar Hybrid 


An inertial system designed for use 
in a long-range bomber or transport can 
make good use of the airborne radar 
which it carries for surveillance or 
bombing. 

When used to view known land- 
marks, or ground-radar beacons whose 
exact locations are known, it is possible 
for the navigator to determine the 
vehicle’s exact position. This can be 
compared with the position coordinates 
computed by the inertial system. If 
there is any difference, the inertial sys- 
tem indicators can be reset to the cor- 
rect value. 

In a more sophisticated system, the 
introduction of new (corrected) posi 
tion coordinates could serve to intro- 
duce suitable compensations to correct 
for inertial system bias errors which 
are responsible for the error in com- 
puted position. 

This type of sclf-compensation is 
employed in the new AN/ASN-7 dead 
reckoning computer, developed by Ford 
Instrument Co. as an outgrowth of 
its earlier AN/ASN-6. The pilot or 
navigator sets in the best known wind 
direction and velocity. However, when 
he sets in the aircraft's known position 
coordinates, the computer automatically 
modifies the original pre-set wind direc- 
tion and velocity to reflect the actual 
conditions experienced as determined 
from the new position fix set in by the 
pilot. 

Another way of obtaining position 
fixes for recalibrating an inertial system 
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(C) Inertial Celestial System 
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SIMPLIFIED DIAGRAMS of pure incrtial, incrtial-Doppler and inertial Celestial systems. 


is to make use of an automatic ccles- 
tial navigation system. By obtaining a 
celestial fix on two stars (their alti- 
tude angle relative to the horizontal 
plus their azimuth positions), it is 
possible to establish a vehicle's position 
anvwhere on the earth. 

One of the major problems in celes- 
tial navigation—that of obtaining an 
accurate horizontal reference—is solved 
when used with an_ inertial system 
which has a gyro stabilized platform 
that maintains accurate horizontal 
alignment. 


The recently declassified Kollsman 
Instrument Co. photoelectric sextant, 
or automatic star tracker, provides the 
other key clement of an automatic 
celestial navigation system. This is a 
device which is able automatically to 
track pre-selected stars or planets by 
mght, or the sun by day (AW June 13, 
1955, p. 92). 

A completely automatic celestial 
navigation system could be formed by 
using two of these automatic star 
trackers (or a single unit with dual 
tracking heads) mounted atop the in- 
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Compact... Rugged.. Weighs only 87 pounds! 


Now from Bendix*, makers of the world’s standard 
in Marker-Receivers, comes a big advancement—the 
MKA-7A. Completely new from chassis to case, the 
Bendix MKA-7A Marker-Receiver is designed for 
dependable, trouble-free reception of signals from 
airways fan markers, station locator Z markers and 
ILS approach markers. 


Smaller in size, lighter in weight, it is scheduled for 
use in Pan American Airways new fleet of DC-7C’s. 


Operating on a fixed frequency of 75 megacycles, 
the MKA-7A features improved circuitry that per- 
forms a two-fold function: 


(1) Greatly reduces the chance of television or FM 
interference. 

(2) Stabilizes gain under wide ranges of environ- 

mental conditions and line voltage fluctuations. 

For further information, contact your Bendix 


Aviation Radio representative or write the factory 


direct. Address below. 
*Reg. U. S. Pat. Off. 


BENDIX RADIO 
DIVISION 


BALTIMORE 4, 
MARYLAND 


AVIATION 


Radic 


end’ 


SPECIFICATIONS 


Antenna transmission line 
input impedance 


AVC characteristics 


Selectivity 


Frequency stability 


Undesired response 
rejection 


Audio output impedance 


Power requirements 


Altitude performance 


Ambient temperature 
rating 


52 ohms. Voltage standing wave ratio less 
than 1.2 to 1. 

Audio ovtput is within a 6-db range at r-f 
input levels from 400 to 200,000 micro- 
volts. 

Total Bandwidth 

6 db more than 40 ke 

60 db less than 250 ke 


+ 10 ke under all service conditions. 


Attenuation 


Interference from adjacent channel tele- 
vision signals will not produce lamp 
threshold at input levels up to 3.5 volts. 

500 ohms, nominal. 

AC Power Supply 
115 volts ac, 300-1000 cps, 35 VA with 
27.5 volts de for ON-OFF relay control. 

or 

DC Power Supply 
27.5 volts de, 36 watts. 


Operates at barometric pressures equiva- 
lent to 30,000 feet altitude. 


—40°C to +70°C (—40°F to +-158°F). 


Specifications subject to change without notice. 


“Gencti7 


av 


West Coast Sales: 
10500 Magnolia Blvd. 
North Holly wood, California 
Export Sales and Service: 
Bendix International Division 
205 E. 42nd St., N. Y. 17 
N. Y., U.S.A. 
Canadian Distributor: 
Aviation Electric 
200 Laurentian Boulevard 
Montreal, Quebec 








rtial svstem’s stabilized platform or 
top a duplicate platform which is 
slaved” to the master inertial platform 
\ spherical computer, 


perhaps the same one used for inertial 


trigonometric 


omputations, would complete the unit 
Vhe celestial portion of a combined 
could then be 
ised to make periodic vehicle position 
fixes, which introduced to 
correct position coordinates determined 
by the inertial Momentary 
loss of visual star-tracker contact with 
star would not affect the accuracy 
the inertial system 
li the celestial svstem is to be able 
to determine vehicle position anywhere 


cclestial-inertial svstem 
would bc 


system 


m the earth, and serve as a complete 
ilternative navigation svstem as well as 
then two 
tar-trackers or equivalent are required 
If, however, the celestial system need 
only serve as recalibrating 


inertial svstem. and 


inertial svstem ‘“‘recalibrator,” 


1 periodic 
reference for the 
if the approximate flight path of th« 
vehicle is known, then 
single star tracker could be used. 
Northrop Aircraft reportedly is on 
of the foftemost firms in the ficld of 
incrtial-celestial guidance (for use in 
its Snark missile). The hvbrid svstem 
is an outgrowth of Northrop’s original 
work in automatic celestial navigation 


Inertial-VOR/DME System 


One of many problems worrying th« 
\ir Navigation Development Board 
is the planning for civil aviation opera 
tions in the event of a major war. Bar 
ring an all-out nuclear holocaust, civil 
wWiation and airline operations must be 
maintained. Yet if present VOR/DME. 
navigation aids are left on continuously, 
they would provide an ideal navigation 
id for enemy bombers 

One possible solution is a “cheap and 
inertial navigation svstem, with 
sufhcient to provide useful 


1 simplified 


dirty” 


rmecu»°rey 





Expanding Field 

The burgeoning field of inertial sys- 
tems and their major components now 
includes a large cross-section of the 
nation’s avionics organizations. 

Among those active in the field are 
groups at A. C. Spark Plug, American 
Bosch Arma, Bell Aircraft, California In- 
stitute of Technology's Jet Propulsion 
Dynatrol, 


Telecommunication 


Laboratory, Eclipse-Pioneer, 


Federal Laborator- 
ies, General Electric, General Precision 
Laboratories, Kearfott, Kollsman, Litton, 
Massachusetts Institute of Technology, 
Minneapolis-Honeywell, Ncrth American 
Aviation, Northrop Aircraft, Radio Cor- 
poration of America, Ryan Acionautical 


and Sperry Rand. 
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FLEXON INSULATED DUCTING 
COMBINED WITH FLEXIBLE SECTION 
HANDLES 205 psi AT 820 F. 


FLEXONICS 


for any of these components 


FLEXON DUCTING, stand- 
ard or high strength corro- 
sion resistant, is available 
in varying wall thickness 
and in a complete range of 
sizes, with or without insu- 
lation. Elbow forming and 
rib reinforced types can 
also be supplied. 


FLEXON METAL HOSE, 
corrosion resistant, is man- 
ufactured in the broadest 
varieties of sizes and types 
for all aircraft applications. 


FLEXON BELLOWS ore 
made in an almost unlimited 
range of sizes and types to 
meet the most advanced re- 
quirements. 


f 
Flexonics ©... 


Flexon identities 
products of Fiexonics 
Corporation that 
have served industry 
for over 53 years. 


= @) eens 


Va 


@ In this primary heat exchanger line for 
one of the nation’s newest fighter planes, 
Flexonics Corporation has successfully com- 
bined a variety of design elements. 

The duct is subject to a temperature range 
of —65° F. to 820° F. and must withstand air 
pressure of 205 psig. at 820° F. The flexible 
section must handle 14” compression with a 
compression force of 50 pounds. Fibrous in- 
sulation, sealed in a stainless steel outer 
shell, must meet heat loss standards of the 
airframe contractor and yet be able to follow 
the thermal motions of the duct. 

The unit illustrated meets these conditions 
by combining Flexon stainless steel ducting 
in multi-plane configurations with a stain- 
less steel corrugated section. Insulation is 
also lightly corrugated to permit movement 
with the thermal expansion of the duct 

The experience and know-how of Flexonics 
Corporation in the design and fabrication of 
intricate assemblies such as this are your 
best assurance of getting the quality you 
need in your requirements. For recommen- 
dations on resolution of your ducting prob- 
lems, just send an outline of your needs. 


AIRCRAFT DIVISION 


1302 §. THIRD AVENUE @ MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


in Conada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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SUSPECT those 
mal” tube failures? 


y 
You should... because the service 


life of a tube you now accept as normal 
can be greatly extended with IERC 


mounting techniques. With other 
methods, high operating tem- 
the 


tube... causing those 


peratures deteriorate 


premature, so-called 


“normal” failures! 


Graphic evidence of IERC’s effective tube 
cooling is shown in comparison with harmful 
temperature increases that occur with use of 
JAN type shields. IERC shields are designed 
to meet requirements of MIL-S-9372B (USAF). 


Cro licensed with 


North American Aviation, Inc. 


a. 


— 7 


HEAT-REDUCING, VIBRATION-PROOF PERFORMANCE 


IERC’s complete line of miniature tube shield 


is have 


proved so efficient in reducing bulb temperatures and 
prolonging tube life that they have become the first 


choice of almost every leading manufacturer 
craft radio, missiles, radar, computers and 
types of precision electronic equipment! 


Patent pending 


International ~~J: 


177 WEST MAGNOLIA BOULEV 


of air- 
other 


There is an IERC shield te choose 
from for every tube —subminiature, 
miniature, octal and power ! 


Write on letterhead for complete 
illustrated IERC brochures 
and name of nearest service rep- 
resentative, TODAY! 


electronic research corporation 
ri, 


ARD BURBANK, CALIFORNIA 
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navigation information for short pen 
ods without fix recalibration. At irregu 
lar intervals of perhaps five to 15 
minutes, the VOR/DME signals would 
be turned on briefly, a special adaptor 
in the airborne VOR/DME. receivers 
would “freeze” the  bearing-distancc 
indications. This would enable a pilot 
to determine his position relative to 
these ground stations and then reset 
his inertial navigator to the aircraft's 
known position. The plane would then 
navigate from its inertial svstem until 
the VOR/DME station signals flashed 
again. 

A similar arrangement could be em 
ploved with the proposed new long- 
distance navigation aid, Navarho, which 
also provides aircraft bearing-distance 
information. 


on 


How Big? 


If a combination inertial- VOR/DME 
navigation system is to prove feasible, 
the weight of the inertial portion must 
be brought down under 100 Ib. Several 
firms arc known to be working on light- 
weight inertial systems. 

Litton Industries is develofing a 
lightweight, low-cost inertial navigator 
suitable for use in civil and military 
helicopters. Litton’s inertial activities 
are headed up by Dr. Henry Singleton, 
formerly a key man in North American 
Aviation’s inertial svstems activities 

Singleton told Aviation Week he 
believes Litton can build an inertial 
navigator which will weigh no more 
than 60 Ib., a figure which might be 
reduced to 30-40 Ib. in production. 
Such a system would have a maximum 
error of about one-half mile from its 
last position fix after 15 minutes opera- 
fon. 

\ spokesman for Arma 
that his company could build a device 
with comparable accuracy at a weight 
of about 125 Ib 

Another firm presently is working on 
a lightweight inertial navigator for the 
Navy, which reportedly will have an 
error of about one mile after one hour's 
operation, and will weigh about 200 
lb. Bell Aircraft Co. has had a study 
contract with Army Aviation for a 
lightweight inertial navigator for use 
in light-planes and helicopters 

It is important to note that the 
gvro-stabilized platform used in all 
known inertial svstems can also be used 
to provide signals for the control of an 
automatic pilot, stabilization of a fire 
control radar antenna, or a reconnals- 
sance camera, as well as to operate 
cockpit heading and attitude flight in- 
struments. Thus the inertial system 
might save from 10 to 25 Ib. of gyro- 
scopes and controls now required in 
civil and military aircraft. 

Inertial guidance, based on the laws 
of Newton, made feasible by an idea 


estimates 
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Accuracy to +0.0001" on 
hole centers and diameters 


Precision Plates for 
Miniature Gear Trains 


ta fyi 


the Former Cost 


Washington's unique methods save 
YOU time and money. Up to 44 highly 
precise holes placed simultaneously 
instead of one at a time. 
Washington also manufactures 
precision gears and complete gear 
trains. Delivery: gears and plates 30 
days or less, gear trains 45 to 60 days. 


Write for free pamphlet: Minia- 
turized Gear Train Design Simplified. 


REPRESENTATIVES: 
HOME OFFICE: Karl Schurr, Sales Manager 


Dayton Area: Mr. M. A. Oricko, Box 102, 
Medway, Ohio— Victor 9-0293 


Phila.-Baltimore Area: M. B. Lamont Co. 
613 Acorn St., Phila. —IVyridge 2-4892 


New York Area: H. W. Brede Co., Greenvale, 
L. 1, N. ¥.—ROslyn 3-4700 


West Coast Area: W. J. Enright 
988 W. Kensington Rd., 
Los Angeles—MUtval 6573 


Oat 
a shingtor 


MACHINE AND TOOL WORKS, INC. 
1001 WASHINGTON AVE. SO., MINNEAPOLIS 15, MINN. 
FEderal 5-4244 


QUALITY 
PRECISION 
VERSATILITY 
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advanced by a German professor of 
applied mechanics in 1923 (Dr. Max 
Schuler), is fast moving into the stage 
of operational hardware. Fifteen years 
ago such inertial systems would have 
been considered completely beyond 
the realm of practical achievement for 
airborne usc 

Despite much progress to date, the 
problems of obtaining smaller, more 
accurate and more reliable inertial com 
ponents will continue to challenge the 
ingenuity of inertial system designers 
for many vears to come. However, the 
inherent advantages of inertial systems 
pure or hybrid—which enable aircraft 
and mussiles to navigate around the 
globe without ground-based radio aids, 
make the prize worth the battle 

This is the final article of the series on 
inertial guidance. The inertial guidance 
series will be Aviation 
Week. Single copies will be available in 
about four weeks to Aviation Week sub 
scribers upon request without charge 
Other copies will be billed at the follow- 
ing rates: One to 10 copies, 40¢ each; 
11 to 100 copies, 30¢; over 100, 20¢ 
Orders tor reprints should be address 
to Aviation Week, 330 West 42 Street, 
New York 36, N. Y. 


reprinted by 


Avionics Companies 
Report Expansions 


Reeves Instrument Corp. will mov« 
nto a 260,000-sq. ft. plant at Roosevelt 
lield, Mineola, N. Y., recently vacated 
by the Fairchild Engine Division of 
Fairchild Engine & Airplane Corp 

Other recently announced expan 
ions in the avionics industry includ 


e Sanborn Co., Cambridge, Mass 
maker of instrumentation devices, wil 
build a new $1.5-million plant in the 
Waltham (Mass.) Industrial Center 
New facility will provide 122,000 sq 
ft. of office and manufacturing space 


e International Business Machines 

Corp. will soon begin construction on 
1 400,000-sq. ft. engineering and manu 

facturing facility for its newly formed 

Military Products Div.. at Oswego, 

N. Y. New facilitv is expected to be in 
ration late in 1956 


© Retron Corp., Pasadena, Calif., maker 

coils, has increased its production 
capacity by 40% with the addition of 
15,000 sq. ft. of factory at 717 North 
Lake Ave 


e Waters Manufacturing, Inc., Wal 
tham, Mass., maker of precision pots 
and instruments, is building a 10,000 
sq. ft. facility on Boston Post Road, 
Wayland, Mass. Occupancy is sched 
uled for February 


e Cannon Electric Co., Los Angeles, 
maker of connectors, has purchased 


General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 
Frequency Meters 
Woatt-Var Meters 


Line Test Sets 


ENGINE SPEED 


Tachometer Generators 


Tachometer Indicators 


POSITION 
Transmitters 


Indicotors 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 


Directional Compass Systems 
Remote Compass Transmitters 


Gyros 


LIQUID LEVEL 


Transmitters 


Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 
Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 


Gyro Motors 
TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 


complete line of General Electric 


aircraft instruments, contact your 
neorest G-E Apparatus Soles Office 
or write Section 586-9, General Elec- 


tric Company, Schenectady 5, N. Y. 


GENERAL @® ELECTRIC 








You have it. But it was not always 
that way. eS 

Not so yery) longeago, an én 
gineer struggledtolobtain a degree. 
Yet afterwards you drove a truck. 
You just could not find a job that 
would let you utilize your hard- 
earned knowledge, much less start 
to build a career. 

Times change, though. The pat- 
tern of events, focused around 
World War II, caused a shift in 
the balance. The demand for engi- 
neers began to exceed the supply 

. so much so that today there are 
not enough of you to go around. 

s a 


‘ > 
Ay. 
aes 


SIKORSKY AIRCRAFT 


We need engineers and skilled 


. technicians. That hundreds of other 


companies do, too, is extremely 
well evidenced merely by thumb- 
ing through the pages of any trade 
journal. Why should you choose us 
above them? Perhaps you should 
not. Neither should you come to 
that decision without first becom- 
ing fully aware of our record... 
who we are, what we do, where 
our future lies. We would like to 
tell you about our company. We 
hope, too, that you will reciprocate 
and give us the opportunity to 
evaluate you. You can do this by 
writing to Mr. Richard Auten, En- 
gineering Personnel. 


ONE F THE Divis 


UNITED AIRCRAFT CORPOR 


BRIDGEPORT 1, CONNECTICUT 


TP 


facilities, assets, inventory and orders 
on-hand of Diamond Manufacturing 
Co.. Wakefield, Mass., maker of co 
axial connectors. The new operation 


will function as a division of Cannon 


e Hunter Manufacturing Corp., Bristol, 
Pa., has acquired all the outstanding 
stock of Bristol Engineering Corp., 
maker of test equipment. 


e Norden-Ketay Corp., New York, 
maker of aircraft instrumentation has 
opened an office at 11 West Monument 
St., Dayton, Ohio. A. (Rick) Harris 
will head the new office. 





NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Precision 10-turn pot, Model 800, 
has standard linearity tolerance’ of 
0.03%, standard resistance tolerance 
of 3%, or 0.5% on special order 
Resistance range is 500 to 400,000 


ohms. Up to 50 taps per section can 
be provided. Spectrol Electronics, 1704 
S. Del Mar St., San Gabriel, Calif. 


e High-temperature selenium rectifiers 
capable of operation at plate tempera- 
tures of 150C without derating are 
available in a complete range cf sizes. 
Bulletin HT-1 gives ratings and charac 
teristics. Sarkes Tarzian, Inc., Rectifier 
Div., 415 No. College Ave., Blooming 
ton, Ind. 


e Variable electronic filters, Model 
EPN-10A, with Q-values of about 
1,000, have resonant frequency which 
is continuously variable between 30 
and 3,000 cps. Q-value also can be 
idjusted between 0 and 1,000. L. M 
Electronics, Inc., 5120 W. Jefferson 
Blvd., Los Angeles, Calif. 


¢ Subminiature rate gyro, measuring 
1 in. in dia. x 24 in. long and weighing 
only 4 oz., is available with an un 
damped natural frequency of 8 to 75 
cps., and rate range of from 10 to 500 
deg./second. Gyro is available with 
choice of potentiometer or inductance 
type pick-off, and with motor designed 
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NEW American Electric 
CHECKOUT EQUIPMENT 


tests all aircraft electrical generating components in unison! 


to operat O , 12, or 26 v., 400 
cps., one, two, or three phase. Rob« 

Rotor Div., ] B Rea Co.. 1723 € love! 
field Blvd., Santa Monica, Calif 


Instrumentation 


@ Keyer-subcarrier oscillator, I'ype 
DKO, permits pulse-width multi-chan 
nel coding in an FM/FM« telemetering 


vstem on a standard 40 or 70 kc. sub 


An Ele troflow 
product 
carricr channel. Unit accepts 


signals of 0 to 5 volts sampled a total ~=} 
of 900 times per second Devicc 


2 Time wz > aboard an airerz 
measures 44x] 1ex1Z in., weighs 8 oz ime was, when all electrical components aboard an aircraft 


requires external plate and filament sup couldn't be checked out in unison until the plane was ready for 
ply. Applied Science Corp. of Prince flight. Now, all electrical system generating devices get their 
ton, Box 44. Princeton. N. | ‘physical” as a group, under perfectly simulated flight conditions 

with this American Electric alternator and constant speed drive 
© Telemetry decomamutation station fo: test stand. Trouble-makers are quickly spotted and eliminated 
both FM/FM and PWM data provides before reaching final assembly in the aircraft, saving countless man 


30 data demodulation channels with hours of wasted effort. 


independent zero level and gain con This unit, custom-designed, engineered and built for Douglas 
trols. Overall system accuracy in line Aircraft Co., Inc., Tulsa Division, is typical of equipment manu- 
arity and stability is quoted at 0.5‘ factured by American Electric Motors Inc., Electric Machinery 
i'ntire station comes in a single vertical and Equipment Division. It contains the following provisions: 

ick. Bullet 7 gives ther 
rack. Bulletin 117 gives further in- MOTOR & SPEED CONTROL for two variable-speed drive stands adja- 
formation. Ralph M. Parsons Co., 135 

cent to the unit. 


West Davton St., Pasadena, Calif ' 
AIRCRAFT ELECTRICAL SYSTEM CIRCUIT ELEMENTS plus plug-in con- 


— . ; , nectors for aircraft control equipment under test. 
@ Subminiature VHF receivers and = 


power supplies, AM and FM, are con INSTRUMENTATION for tests and test equipment. 
structed in three modules: RF assembly. LOAD CONTROL SWITCHES ond vernier control for regulating amount 
IF assembly and power supply, each and power factor of simulated electrical loads. 
weighing 2 lb. and measuring 1x3x9 in LOAD BANKS — 120 KW (resistive) and 120 KVAR (reactive). 
"hree units can be mounted together MOTOR CONTROL and load bank contactor sections. 
SPECIAL TEST CIRCUITRY AND SWITCHING plus contro! bus power supply. 


Our engineering department will be glad to consult with you on your special 
test equipment requirements 


FIELD ENGINEERING OFFICES: 
Atlanta, Boston, ° 4 
svifolo, Chicago, MMT aa CC 
ayton, Dalias, 
Kansas City (Mo.), Electric Machinery & Equipment Division of 
Los Angeles, Minneapolis, 
Memphis, New Orleans, 
New York City, Rochester, MERICAN 
San Francisco, Seattle, 
St. Louis, Syracuse, 
Silver Spring (Md.), Tampa, 2112 Chico Avenue, El Monte, Calif 
Montreal, Toronto. ; ; 
t 
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well-developed “muscles” 


for 
guided 


missiles 


a 


fuel pumps for special propellants 


Special pumps have been developed to handle at 
either high or low pressure such difficult chemicals 


as propyl! nitrate, nitric acid, ethylene oxide and 


¢---- ~<a 


others still classified; also liquid sodium 


high-speed, high-temperature uae pumps 


Newly developed Pesco pumps operate at speeds | 
to 12,000 rpm, temperatures to 400°F. Designed 

for reliability, extended storage and vital savings 

in space and weight 


blowers for cooling etn equi pment 


Miniaturized axial flow blowers with integral 
motors provide efficient cooling of ‘‘hot spots’ in 
electronic equipment under both ground testing 
and flight conditions 
NI 


Now from Pesco come vital components for your missile 
development program. In working with leading firms holding missile 
contracts, Pesco has developed the “‘muscles”’ to pump propellants 
and operate controls. 

These Pesco products conform to missile criteria: minimum size and 
weight, instantaneous action after long storage, unfailing 
dependability despite rigorous operating conditions. 

Take advantage of this unique experience by calling in Pesco on 
your missile program. Get complete information from: 

PESCO, 24700 North Miles Road, Bedford, Ohio. 











PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD e BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 





or separate) They are available for 
several frequency ranges from 40 t 
235 mce., feature crystal control, wide 
band response, and high sensitivity, 
quieting and noise rejection. Land 
Air, Inc., Instrument and Electronix 
Div., Oakland International Airport 
Oakland, Calif 


e Wide-band d.c. amplifier, Mod 
C23125, is for use as low-level pre-amp 
whi milli signals must be ampl 
fied with high linearity and speed of 
sponse. Amplifier uses a second-ha 
monic magnetic converter imstead of 
mventional chopper to convert input 
to a.c., permitting complete isolation of 


input from amplifier chassis. Amplifier 
gain is 5,000, linearity is with 0.1% of 
full scale, and wide band frequenc\ 
response is less than 0.05 seconds risc 
time to step function input, according 
to manufacturer. Bulletin WBA gives 
pplication data. Doelcam, 1400 
Soldiers Field Road, Boston 35, Mass 


Test Equipment 


© Range-switching vacuum tube volt- 
meter automatically selects required 
scale and polarity (fer d.c. measure- 
ment). Probe tip is touched to un 
known voltage or resistance, button on 
probe is depressed, and instrument 
automatically switches to required 
range, preventing possible damage to 
instrument. Device can measure a.c 
or d.c. voltages up to 1,500 v., and op 
erates from 115 v., 50-60 cps. Bergen 
Laboratories, 11 Godwin Ave., Fait 


Lawn, N. J 


e Radio field strength meter, Mode! 
728, for lab or portable use, measures 
field intensity of both AM and FM 
stations in the frequency range of 19 
to 125 mc. It has a measuring range 
of 2 microvolts to 2.5 million micro- 
volts/meter. Device can provide linear 
or loganthmic output indications 
Telectro Industries Corp., 35-16 37th 
St., Long Island City 1, N. Y. 
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OPERATIONS ENGINEERS 


The Operations Engineering 
organization in the Military Relations 
Department at the Fairchild Aircraft 
Division offers opportunities for graduate 
engineers capable of performing aircraft 


utilization analyses 


These assignments will require knowledge 


of, and familiarity with: 


Airworthiness Requirements 
Performance Analysis 
Power Plant Specifications 


Route and Mission Determination 


The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for 
hospitalization, retirement plan, sick leave, etc., are 


also provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to: 


EMPLOYMENT MANAGER 








~FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 








805 PENNSYLVANIA AVENUE, HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE 
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Alcoa takes the wraps off 
2 new high-strength casting alloys 


A356 (formerly XA356)— elongation values 
doubled with 15-30% increase in tensile 
and yield strengths using present permanent- 
mold designs. 

C355 (formerly XC355)—over 50% increase 
in tensile and yield values while maintaining 
similar elongation using present permanent- 
mold designs. 

These new alloys are of the same nominal 
composition as 356 and 355, but with impurities 


more closely controlled. Alcoa has spent two 
years developing and testing these new alloys. 
The table below shows the results obtained 
from test castings of three typical air-frame 
parts. 

If you need these properties in your present 
and new designs, check with the nearest Alcoa 
sales office. We'd like to work with you. 
ALUMINUM COMPANY OF AMERICA, 1800-A 
Alcoa Building, Pittsburgh 19, Pennsylvania. 








AVERAGE MECHANICAL PROPERTIES 
Specimens Cut From Castings 


ALLOY 
AND 
TEMPER 


SECTION 


werent THICKNESS 


TENSILE 





~ 32,000 
40,400 
47,150 


“356-16 
A356-T61 
C355-162 


| 
% Ib Ne”- Va" 


356-T6 
A356-T61 
C355-T62 


33,100 
37,700 
50,900 


356-T6 
A356-T61 
C355-T62 


33,350 
39,450 
49,100 


Your Guide to the Best 
in Aluminum Value 


ELON- 
_|_ SATO 
24,250 4.6 
28,500 10.0 
41,650 2.8 


YIELD 


28,550 
29,000 
44,900 


26,200 
29,050 
42,700 


Tune in the Alcoa Hour 





hour of live drama 








NBC.TV, alternate 
Sunday evenings. Television's finest 


NEW AVIATION PRODUCTS 





Wind Tunnel Model Aid 


Special twin cylinders, yoke-trunnion 


mounted for operating the model plane 


support carriage in a wind-tunnel, have 
idjustable hydraulic cushions and d« 
celerate 7,600 Ib. of mass at-5 ft./sec. in 
2.4 in. The cylinders have a 44-in. bor 
x 108-in. stroke. Pistons are an integral 
part of the 3 ,%-in. dia. rams 

{ll O-rings and packings are designed 
for use with fire-resistant fluids. Cylin 
der unit’s net weight is 3,200 Ib 

Oilgear Co., 1582D W. Pierce St., 
Milwaukee 4, Wisc. 


‘pitied 


Magnafiuxer for Flight Line 


Magnetic particle inspection device 
that requires no electrical power permits 
flight line inspection of aircraft propel 


lers and other critical external items, 
climinating need for their disassembly. 
Electric arcing is said to be impossible 
with this equipment. 

Magnaflux YM-5 yoke has angle-cut 
tips that rotate for optimum magnetic 
contact on vari-shaped parts. Magnetic 
pull on a flat surface is reported as more 
than 40 Ib. 

lhe yoke weighs 5 lb., and entire kit, 
including spray gun, two powder bulbs 
and wet and dry powder magnetic par- 
ticle materials, weighs 22 lb. Price is 
$145. 

Magnaflux Corp., 7300 W. Lawrence 
Ave., Chicago 31, Til. 


AVIATION WEEK, January 23, 1956 


Linear Accelerometer for Missiles 


New accelerometers sense positive or 
negative accelerations or both, in either 
the vertical or horizontal planes. 

Ihe new Model GG22 
signed for both aircraft and missile ap 
plications, has units whose full scale 


series, de 


50G 


thre 


from 0.5 ovel 
is given as low as 0.5 
hold as low as 0.009G. The a 
eters are hermetically sealed and rug 
gedly made. Internal stops limit the G 
range to specified values. 

The Model GG22 units mect envi 
ronmental specifications MIL-E-5272A 
Power required is 28 v., dc. at 0.5 
watts; weight is 0.9 lb.; size is 3.2x2.3x 
2.2 in. 

Doelcam_ div., Minneapolis-Honey- 
well Regulator Co., 1400 Soldier's Field 


Road, Boston 35, Mass. 


limits 
Linearity 


range 


clerom 


Direct Reading Dehydrator 


New Anhydryer dehydrator removes 
water from air and other gases to an\ 
desired dew point by combination of 
double refrigeration and moisture ab 
sorption. 

It also removes nearly 
vapor, provides constant 
reading directly on a gage. 

Anhydryer operates automatically for 
continuous and/or intermittent drying 
and can be used on either portable or 
stationary installations. Construction is 
austenitic type 304 stainless steel. 

Robbins & Associates, 1735 W. Flor- 
ence Ave., Los Angeles 47, Calif. 


Go-No-Go Autopilot Checker 


Micro Gee signal simulator is a 400 
cycle suppressed carrier-modulated sig- 
nal generator specifically designed to 
check aircraft or missile autopilots on 
the flight line. 

The unit will check gain, threshold, 


100% 


dew 


of oil 
point 





“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
Jet Engine Starters 
Cabin Pressurization 


Simulated Altitude 
Conditions 


Ground Air Conditioners 


SUTORBILT 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 





Now!... the NEW 


ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
Md for assembly line 
12 safety wiring, 15 oz $21.50 
” —for bench work, sub- 
9 assemblies, 12 oz. $20.50 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadian Distributor,Gensales, Ltd., Malton,Ont. 
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NORTH AMERICAN’S 


Columbus Division 


gives Experienced ENGINEERS 
the most modern facilities for 


AIRPLANE DESIGN in OHIO 


North American's Columbus Division is a complete airplane 
design, development and manufacturing organization... 
now in full production .. . in Ohio. 

To many engineers, this has been particularly good news. 
It has meant career opportunities in the Middle West where 
complete airframe manufacturers are few. North American's 
Columbus Division still has a few openings for experienced 
engineers. 

Comparatively young, North American's Columbus Divi- 
sion has already gained success that has established the 
organization's future: The highly-regarded FJ-4 Navy 
FURY JET* is a Columbus product... from concept, through 
development to line production. Naturally, persona! oppor- 
tunity is excellent in a younger organization; with oppor- 
tunity goes stability because of the association with North 
American Aviation, the company that has built more air- 
planes than any other in the world. 


A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Dept. 56-AW, 
North American Aviation Inc., Columbus 16, Ohio. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Nortn American Aviation. INC, 
*Reg. U.S. Pat. Off. COLUMBUS DIVISION 





ituration and signal svmmetry in go 
no-go fashion 

It is qualified to MIL-T-945A and has 
been designed for use by personnel with 
little technical training 

Micro Gee Products, Inc., Box 1005, 
6100 W. Slauson Ave., Culver City, 
Calif. 


Landing Gear Control Package 


Model A1401 landing gear control 1s 
! composite package containing all r 
quired elements. Unit fits a space 2% 
in. wide x 34 in. high x 2 in. deep 

Wheel-shaped knob on the control 
lever glows red whenever there is an 
unsafe condition, and a solenoid lock 


ota ee 


Ce hee oe 


over-ride button permits the pilot to 
negate this warning to make a belly 
landing if he desires. All switches for 
directional control of landing gear actu- 
itors or hydraulic valves and for se- 
quencing warning signals are contained 
in the control. Front panel is lighted to 
\IIL-P-7788. 

Avionic Products Engineering Corp., 
Cockpit Control Division, Dover, N. J. 


Intervalometer for Timing Uses 


Model N-20 intervalometer supplies 
timing pulses for flight test instrumen 
tation, ballistics, missiles, fire control 
and in timing of automatic machine 
proc esses. 

Che unit supplies 1, 2, 4, 5, 8 or 10 


AVIATION WEEK, January 23, 1956 











VISCOUNTS IN NORTH AMERICA 





Capital Airlines and 


Trans-Canada Air Lines 
are operating 
VICKERS VISCOUNTS 


powered by 
4 


ROLLS ROYCE 
DART 


propeller turbine engines 


FOR SPEED AND RELIABILITY 


ROLLS-ROYCI LIMITED , DERBY ° ENGLAND 

















Department Heads needed in: 


MISSILE FLIGHT TEST... 


To organize and direct group of Flight Test Engineers 
engaged in all phases of instrumentation, ground based * 


radar, telemetering and check-out equipment, dota processing. 
AEROELASTICITY AND FLUTTER... 


Wil! direct all division activity concerning the problems of missile 
aeroelasticity, subsonic and supersonic flutter 


Openings also exist in the fields of: 


Stability and Control! Analysis — Dynamic Systems Calculations — Pre- 


liminary and Advanced Design — Aerodynamic and Hi-Speed Heot 
Problems — Structural Analysis 


— Airloads and Flight Criteria — Servo- 
Mechanisms — Computers 


TALOS is but one of seven missile development projects in which our Missile 
Division is presently active 


Write in contidence to 


TECHNICAL PLACEMENT SUPERVISOR 
P.O. Box 516 + St. Lowis 3, Missouri 


MSDONNELL Z 











yh 


ell, 








pulses per second, as well as additional 
continuous intervals of 4, 1, 2, 5, and 
10 seconds, independent of the sclecta- 
ble pulses and also of each other. 

Accuracy of pulse and interval is 
better than 0.5%. Intervalometer op- 
erates at temperatures of —50F to 
150F. 

Photographic Products, Inc., 1000 N. 
Olive St., Anaheim, Calif. 


WHAT'S NEW 





Publications Received 


@ Principles of Helicopter Engineering—by 
Jacob Shapiro—Pub. by McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York, 
N.Y. $12.50; 433 pp. For the technician 
concerned with helicopter design, produc 
tion, inspection, maintenance or operation. 


@ Control of Insect Vectors in International 
Air Traffic: A Survey of Existing Legislation 
—Pub. by World Health Organization, 
Palais des Nations, Geneva, Switzerland. 70 
cents; 59 pp. (Available in French; Sw. fr 
2). Survey of the regulations for the disin- 
fection of aircraft. 


@ ASTM Standards on Plastics (D-20) Oc 
tober 1955—Pub. by American Society for 
Testing Materials, 1916 Race St., Philadel 
phia 3, Pa. Heavy paper cover, $5.75; 
760 pp. ASTM standards and tentative speci 
fications, methods of analysis, methods of 
physical testing, recommended practices, 
and definitions of terms pertaining to 
plastics. 


@ Compact Heat Exchangers—by W. M 
Kays and A. L. London—Pub. by National 
Press, 435 Alma St., Palo Alto, Calif. $5.00; 
156 pp. Data useful to heat-exchanger de 
signers in the areas of aircraft cooling, air 
conditioning, large industrial oxygen plants, 
high-powered air-cooled electronic devices 
and nuclear plants. 


@ Men, Rockets and Space Rats—by Lloyd 
Mallan—Pub. by Julian Messner, Inc., 8 W 
40th St., New York, N. Y. Illustrated; 
$5.95. 

e@ The Soaring Pilot—by Ann and Lome 
Welch and F. G. Irving—Pub. by Pitman 
Publishing Corp., W. 45th St., New 
York, N. Y. $3.75; 227 pp. The modern 
glider and the technique of using it. 
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There is an important place for you at CONVAIR-FORT WORTH 
if you have the qualifications and desire to perform vitally essential work 
in these technical areas. 


AERODYNAMICS 


Lift and Drag Prediction of Aircraft ana Missiles— 
Aerodynamic Loads—Wind Tunnel Testing— 
Performance of Aircraft and Missiles— 

Cruise Control 

Flight Test Data Analysis 


AEROPHYSICS 


Stability and Control of Aircraft and Missiles 
Analysis of Fire Control 
and Electronic Countermeasure Systems 
Systems Engi ring—Including Navigation, 
Missile Guidance, Radar and Microwaves 


STRUCTURAL ENGINEERING 


Stress and Deflection Analyses—Materials Research 
and Development—Preliminary Design— 
Aerodynamics of Steady and Non Steady Flow— 
Flutter Model Design—Electronic Computer Programming— 
Fatigue Problems 





Attractive openings also exist in other technical areas. 


As a division of General Dynamics Corporation, CONVAIR occupies 
an important place in the long-range development of the Nation’s aerial 
defense as well as commercial aviation. CONVAIR’S activities afford in- 
viting career opportunities for engineers, physicists and scientists — oppor- 
tunities for professional accomplishment and personal income. 


At CONVAIR-FORT WORTH you work in ideal, air-conditioned sur- 
roundings. A company-sponsored, in-plant program enables candidates to 
earn graduate degrees in Engineering. CONVAIR offers liberal travel al- 
lowance, paid vacations, excellent insurance and retirement programs. 


Fort Worth in the Great Southwest has an abun- 
dance of sunshine and dry, fresh air conducive to outdoor 
living and recreation. Within a few minutes drive of 
Fort Worth are seven large lakes which provide ample 
facilities for fishing and other water sports. 


for further details write H. A. BODLEY 
CONVAIR Engineering Personnel Dept. A 
Fort Worth, Texas 


co nN VA IR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
FORT WORTH, TEXAS 


FORT WORTH 





NORTH AMERICAN HAS BUILT MORE AIRPLANES 


The F-100 SUPER SABRE is the first supersonic operational fighter, and holds 


SUPERSON iC the world’s first official supersonic speed record of 822.135 MPH. Now in the 
hands of the Air Force in quantity, the F-100 is produced at North American's 


TOD +N" 4 plants in Los Angeles, California and Columbus, Ohio. Still faster, more effec- 
tive fighter planes are—and will be—in continuous development at North 
American. A prime supplier of fighter aircraft to our Armed Services, North 


American also builds the F-100 SUPER SABRE as a fighter-bomber, the F-86 
SABRE JET, FJ-series FURY Navy Fighters, and the T-28 high-speed Trainer. 


NORTH 








ULTRASONIC 
TOMORROW 


AMERICAN 





COMPAN Y WORLD 


We cannot picture or explain North American's progress on the SM-64 NAVAHO 
Intercontinental Guided Missile because of security restrictions. We can say 
that it will fly at speeds far beyond what we now call supersonic, be guided by 
an automatic navigator, flown by an automatic pilot, and driven by a high 
thrust rocket engine. North American is one of the prime sources of research 
and development on our nation’s guided missile program—a major addition 
to the long-range striking power and the aerial defenses of the nation. 


North American Aviation, inc., Los Angeles, Downey, Fresno, Calif.; and Columbus, Ohio 


AVIATION, INC. 
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Airlines Warned on Transponder Problems 


Indications are that lines will go ahead with plans to 
improve ground radar performance, identification. 


By Philip J. Klass 


Washington—Ihe airlines were ofh- 
cially cautioned last week that recently 
disclosed problems in the air traffic 
control transponder beacon program 
might result in poorer performance than 
originally expected. 

ihe warning, confirming an earlier 
Aviation WEEK report (Jan. 9, p. 23), 
came from J. F. ‘Taylor, technical di- 
rector of the Air Navigation Develop- 
ment Board, who spoke before Aero- 
nautical Radio Inc.’s Airlines Electronic 
Engineering Committee (AEEC) and 
more than 150 airline and avionics in- 
dustry representatives. 

Despite Taylor’s report, airline engi- 
neering representatives present gener- 
ally indicated that the airlines would 
take a calculated risk and go ahead 
with the program because of the press- 
ing operational need for transponders 
to improve ground radar performance 
during heavy precipitation and to pro- 
vide aircraft identification. 

A spokesman for Eastern Air Lines, 
which already has ordered 18 Wilcox 
Electric transponders for its new Super 
Constellations and DC-7Bs, told Avia- 
rion Weex he expected his manage- 
ment would proceed as_ originally 
planned. 


Reluctance 


H. A. Ferris, Trans-Canada Airlines, 
said he doubted whether the airlines 
could afford to hold off and said he 
believed the carriers were willing to take 
a chance on “being able to invent their 
way out of any troubles” that might 
show up in the system, or else accept 
something less than “gold plated” per- 
formance from the transponders. 

‘Taylor made it clear that ANDB has 
great hopes for the radar beacon pro- 
gram and does not want to squelch in- 
dustry enthusiasm. For this reason, 
Taylor said, the decision to disclose 
recent program problems was made 
with some reluctance. 

“However, we don’t want to enthu- 
siastically urge people to immediately 
go ahead with buying and _ building 
transponders,” ‘Taylor said. 

“We are afraid that the system may 
not yield the return originally expected 
and that we might get a reduced class 
of service.” 

ANDB wants to make exhaustive 


94 


system tests “in a typical operational 
environment” (i.e. several ground sta- 
tions and many transponder-equipped 
aircraft) before it approves the system 
and issues its specifications. 

From the course of Taylor’s remarks 
and his answers to questions from the 
floor, it was obvious that military se- 
curity forced him to avoid detailed dis- 
cussion of some of the causes of the 
present problems. 


‘Common System’ 


It is no secret that the civil aviation 
transponder is to be a “Common Sys- 
tem” device which is compatible with 
identification transponders carried by 
military aircraft. This will enable both 
civil and military aircraft transponders 
to be interrogated by both civil and 
military ground radars. 

Because of these Common System 
implications, ANDB and Arinc must 
tailor the civil transponder character- 
istics to the basic military system. Pres- 
ent problems are one indication that 
the military system itself has not yet 
been fully debugged. 

The fact that both civil and military 
transponders can be interrogated, and 
must reply to both civil and military 
radars, is one of the causes of the pres- 
ent difficulties. In a congested terminal 
area such as New York there will be 
numerous ground radars interrogating 
each aircraft’s transponder. 

When a transponder reply to one 
radar is received by another, these 
spurious replies (called “fruit’’), pro- 
duce a clutter on the ground radar 
scope which can be as distracting and 
as obscuring as that produced by heavy 
precipitation. 

Another serious problem is that too 
many interrogations from a number of 
ground radars can overload the air- 
borne transponder so that it is unable 
to reply to some ground interrogations. 


‘De-Fruiter’ 


That such problems would exist has 
been known for some time. These and 
other beacon system problems, and pos- 
sible solutions, were described by 
Arinc’s S. B. Poritzky at last fall’s meet- 
ing of the Radio ‘Technical Commis- 
sion for Aeronautics. 

For example, a “de-fruiter” which 
filters out unsynchronized transponder 
replies (intended for other radars) has 


been developed and tested by the Civil 
Acronautics Administration’s ‘Technical 
Development Evaluation Center. ‘The 
unit reportedly performed very effec- 
tively at TDEC under simulated high- 
density conditions. 

The problem of preventing over- 
interrogation of airborne transponders 
is not solved so easily. Because every 
airborne transponder reply, consisting 
of a series of pulses, requires a finite 
time for transmittal, there is a maxi- 
mum number of interrogations which 
each transponder can accept and still 
have time to answer. 

If the number of ground radar inter- 
rogations exceeds this, it is physically 
impossible for the plane’s transponder 
to reply to each one. Such a situation 
might easily exist in an area such as 
New York or Boston. 


Possible Solution 

Walter Pike, ANDB’s expert on ra- 
dar beaconry, summed up the problem 
and its possible solution this way: “It 
results from technical limitations in the 
system which we have to solve by op- 
erational control.” 

Tavlor also indicated that the solu- 
tion might prove to be one of opera- 
tional control, rather than a technical 
change in the system. 

Although neither Taylor nor Pike re- 
vealed the form that such operational 
control might take, qualified observers 
point out that it might involve reduc 
ing the interrogation rates of ground 
radars and/or working out an arrange- 
ment whereby each station would in- 
terrogate intermittently on a noncon- 
flicting basis. 

Arinc’s Poritzky estimated 
would probably require 10 
develop and implement another Com- 
mon System radar beacon if the pres- 
ent one proved basically unsound and 
he said airline operational needs 
couldn’t stand such a delay 

Pointing out that the present Arinc 
characteristic (spec) for the airborne 
transponder had been intentionally de- 
signed to provide considerable flexi- 
bility so that interrogration and reply 
codes, as well as certain other charac- 
teristics, could be easily changed Porit- 
zky asked: “Why not go ahead?” 

Taylor agreed that Arinc’s AEEC 
should go ahead and firm up its trans- 
ponder characteristic, emphasizing that 
he did not want to slow up implemen- 
tation of the program. But Taylor quali- 
fied his recommendation this way: “If 
we can work out the problems—we'll 


that it 
vears to 
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have a big gain. If we can’t, we may 
have to accept a big degradation of 
SCTVICC 

Emphasizing the importance of a bea 
con system, Tavlor noted that the new 
jet liners will not show up too well on 
ground radars, even in good weather, 
particularly when viewed by the radar 
from a head-on position. 

Propellers, which are excellent re- 
flectors of radar energy, make piston- 
engine aircraft much _ better radar 
targets than jets 

CAA implementation of a_ five- 
ground-station beacon evaluation set-up 
in the New York area will be delayed 
until at least January 1957, or until 
June of 1957 if CAA decides to install 
““de-fruiters,”” Pike estimated. 

Although Taylor did not say, observ- 
ers report that ANDB expects to know 
by this spring whether the present bea- 
stem problems can be easily 
solved, and need not await operation 
of CAA’s New York set-up. 

Observers speculate that the solution 
hinges on certain high-level military 
policy decisions, which Taylor was not 
free to reveal because of security 

Although ANDB’s warning has made 
somewhat 


con S 


transponder manufacturers 
more cautious, it probably will not slow 
down the availability of airborne equip- 
ment, providing that the problem is 
next few months. 

Wilcox Electric, which will manu- 
facture and market a transponder de- 
veloped by Melpar, plans to start tool- 
ing up for production in April and ex- 
pects to be turning out transponders by 
June, a company official told AviaT1on 
WEEK 

Bendix Radio and Collins Radio 
both plan to continue their transponder 
equipment developments without any 
slow-down, company representatives im 
dicated. However, Collins says that its 
manufacturing plans “will have to be 
reconsidered in view of the possible ef 
fect on airline plans to install trans 
ponders.” 


resolved within the 


BOAC Bid for New Routes 
Approved by Examiner 
New routes to the West Coast. the 
Midwest and the British West Indies 
for British Overseas Airway Corp.. hav« 
been recommended by Civil Acronau 
t Board Examiner Curtis C. Hender 


Henderson would allow BOAC to 
add Detroit as a coterminal point in 
the United States and to operate be- 
tween London and San Francisco. He 
also favors granting BOAC a route be 
tween New York and Nassau, B. W. I 

[he British carrier has applied for 
routes under terms of the air 
service agreement signed between the 
U.S. and the United Kingdom at Ber- 
muda in 1946. 


the new 
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FIRST TWO LAMPS of approach-light system begin flash signal as plane approaches. 
New Idlewild Approach System 


Designed to Ease Landing Hazard 


By George L. Christian 

New York—The installation of a fog 
penetrating, high-intensity approach- 
light svstem designed to reduce the 
hazards inherent in bad-weather land- 
ings has been completed at New York 
international Airport 

Basically, the svstem—U.S. National 
Standard Configuration “A”’—opet 
on the principle of brilliant, sequenced 
flashing lamps visible in almost am 
veather but with a flash duration short 
blind the approaching 


ites 


cnough not to 
pilot 

Che 3,000-ft. long approach light svs 
tem, 2,500 ft. of which is mounted on 
pvlons extending from the south end 
Runway Number Four 
was installed at 
Acronautics Ad 


consists of 


of Instrument 
sec picture above 
Idlewild under a Civil 
ministration contract and 
30 centerline bars spaced 100 ft. apart 
Ihe bars are 14 ft. wide (except for 
the 42-ft.-long imminence-of-threshold 


100-ft.-long distance bar 
bar mounts five sealed-beam 
The lamps are un 


bar and the 
Each 14-ft 
incandescent lamps 
filtered except for the 
threshold and two wing bars (these ar 
red-filtered) and the runway threshold 
bar lights The bar lights give 
a pilot roll information 


Giant Tracer Shell 


(he principal feature 
lighting svstem is the inc 
Strobeacon high 
light) in the f each of 
uuter bar Called EFAS 
electronic flash approach system), each 
of the tube 

fired twice 
vards the 
receive the 
shells 
the instrument 
proaching 2,700 mph 

Pilots are not blinded by the flashes 
since the short flash duration 


immuinence-ot 


green 


rporation of 
flashing 


one ntensif 


xenon ente! 


the first 20 


oO 
1] 
il 


30-million candlepower 
1 second in sequence to 
Pilots on approach 
impression of giant tracer 
fired towards the 
runway at a speed ap 


runwa\ 


being end of 


very 
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They're not just tax exemptions 


they're travel “deductions” 


“ee eveeeenenereensreenereenereensrteenereee#ee#e#eep ete eeeeeneee 


SSMERICAN 


AIRLINES 


When you use American’s Family 4 Fare Plan, any 
person purchasing a full fare ticket can take along his 
or her spouse and their children. A family of four, 

for instance, can save hundreds of dollars on a coast-to- 
coast trip. American’s Family 4 Fares are in effect 
from 12:01 noon Mondays to 12:01 noon Thursdays. 
And you can also use our “Go Now—Pay Later” Plan 





about 1/5,000 sec.—does not permit 
retention by the human eye. 

I'he extreme intensitv of the 30-mil 
lion candle power lamps manufactured 
by Sylvania Electric Products pushes 
the flashes through bad weather condi 
tions that would obscure other light 
sources. 

Capt. John Gill, chief pilot of East- 
ern Air Lines and a long-time adyocate 
of Strobeacon, listed these three ele- 
ments essential to a successful instru- 
ment approach and provided by the 
xenon lights: 
® Identification. ‘The 
flashing towards the 
rain, fog or snow, instanth 
the lights as an approach lane; 
could not be mistaken for any 
type of illumination. 

This is how the Strobeacon’s light 

looked to Captain Gill while making 
in approach through heavy fog: “The 
first flash resembled a white-hot football 
racing away in front of the plane. In 
a very short space of time, the other 
flashes became visible.” 
e Direction. Because of the sequenced 
flashing, a pilot can immediately orient 
himself and determine the instrument 
runway’'s direction. 

Captain Gill said Strobeacon’s di- 
rectional feature climinates_ the 
momentary problem of orientation that 
usually besets a pilot when he first 
breaks out beneath an overcast. 

e Transition. ‘Transition from instru- 
ment to contact flying is greatly simpli- 
fied because the Strobeacons are visible 
five to nine seconds before the hori- 
zontal bar lights come into view (in- 


brilliant 
runwa\ 


lights, 
through 
identify 
thes 
other 


ilso 


{ SYLVA NIA 
ess R —y 


SYLVANIA CONDENSER LAMP emits 30 
million candle power and is heart of system. 
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tensity of the bar lights can be regu- 
lated from the control tower). The bar 
lights establish roll guidance and _ al- 
low the pilot to complete his transition 
from instruments to visual approach. 


Electrical & Mechanical Details 


The heart of the 
xenon-filled lamp placed 
microfarad condenser. Application of 
an instantaneous, high-voltage trigger 
pulse causes the condenser to discharge, 
producing a bright white light. ‘The 
lamp costs approximately $36 and has 
an average operating life of about 500 
hr. 

Svlvania made a conscious effort to 
keep all electrical circuits and compo- 
nents as simple as possible, and the coils 
are a standard automative type. 

I'he lamp is housed in a waterproof, 
corrosion-resistant aluminum housing. 
Che front lens is of tempered glass to 


Strobeacon is a 


. 
across a 3U- 


resist breakage. The rear cover is easily 
removed with a screwdriver. 

The lamp chassis has wheels on the 
front end so that it can be easily rolled 
out of the cabinet for maintenance and 
repair. 

\ special device allows the lamp to 
be levelled in the event that the sup 
port is not level. Provision is also made 
tor the adjusting of the lamp’s cleva- 
tion. 

All components are 
\rmy and Navy specifications. 


made to joint 


Total Cost 


Total cost of the Idlewild installa- 
tion (equipment only) was about $20,- 
000. 

The Idlewild installation is an im- 
provement on a similar Sylvania system 
which has been operating at Newark Air- 
port for the last ten years and has 
been rated highly by airline pilots. 


Experts See More Airline Gains, 
Hear Attack on Defense Transport 


By Craig Lewis 


con- 
have 


Washington—Predictions — of 
tinued gains in airline business 
been made to an annual transportation 
meeting of the U. S$. Chamber of Com 
merce, which also featured a Hoover 
Commission official’s attack on Defense 
Department transportation policies 

Defense has issued a report answer- 
ing the Hoover Commission recommen 
dations. It agrees that certain military 
transportation services should be stream 
lined, but objects to efforts to curtail 
the Military Air Transport Service and 
the use of administrative aircraft 

Ihe views on the future of transpor- 
tation were heard at the 1956 National 
l'ransportation Outlook Conference 
held here under the chairmanship of J. 
IH. Charmichael, president of Capital 
Airlines 

Economist Paul W. McCracken told 
the group that the outlook for the na 
tion’s economy is good and the current 
boom will continue through this vear 
if government expenditures, capital out 
lav and consumer spending continue to 
make expected gains. 


Passenger Increase 


A financial expert told the meeting 
the outlook for air travel is exception- 
ally good. The country is becoming 
more air minded, and passenger traffic 
can be expected to increase more than 
12% this year, according to F. J. Ise- 
man, transportation specialist of Merrill 
Lynch, Pierce, Fenner and Beane. 

Iseman pointed out that recognition 
of the economic soundness of air trans- 
portation has been confirmed by large 


money lending organizations which 
have made substantial loans and credit 
provisions to airlines recently to finance 
new equipment programs (AW Jan. 9, 
p. 96). 

Investor confidence is returning 
slowly to airline stocks as future growth 
and earnings prospects are better appre 
ciated, Iseman said. He said strong 
financial positions and the prospect of 
higher earnings from heavy capital in- 
vestment now planned “suggest mod- 
cstly better dividends at future dates.” 

A review of Hoover Commission pro- 
posals to improve Defense Department 
transportation policies and procedures 
was made by P. M. Shoemaker, chair- 
man of the Hoover committee which 
made the study. 


MATS Criticism 


Shoemaker said that MATS and 
other military air services are duplicat- 
ing route services of the commercial 
airlines and that operations of the 
military airlines are overlapping and 
inefficient. 

The Hoover found that 
the Navy is operating an airline, Fleet 
Logistics Air Wing, in competition with 
MATS, using one fourth as manv fou 
engine aircraft as MATS, Shoemaker 
said. These services are further dupli- 
cated by the Navy's Quicktrans charter 
operation, the Air Force Logair opera- 
tion and the extensive use of adminis- 
trative aircraft by the various air com- 
mands, he said. 

All these competing services should 
be combined under MATS, according 
to the Hoover study. The Hoover Com- 
mission also feels that MATS should 


committee 
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WORLD'S LARGEST 
PRODUCER OF 
READY-TO-INSTALL 
POWER PACKAGES 
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... for in addition to being famous 


for Power Packages, Rohr builds COMPOUND CONTOURED PANEL 
over 30,000 other different aircraft - 


SINGLE 
CONTOURED 
PANEL 


parts of all kinds for many cf 
America’s great commercial and 


military aircraft. 


For example, to meet the demands ) } TAPERED 
for high-strength, light-weight, ‘ane 
heat-resistant material for which 
aircraft designers are searching, 


ROHR is developing all-metal, 
FLAT 


PANELS 
honeycomb, sandwich structures 


When you want aircraft parts better, faster, 
cheaper ...call on Rohr and the Rohr 
engineering skill and production know-how 
gained from building thousands of power ‘ ' 
packages and millions of other aircraft parts. RO} b K 
AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE CALIFORNIA 





confine its operations to essential traffic 
and stop carrying passengers and cargo 
which could be reasonably handled by 
commercial airlines. 

The Defense Department agrees in 
its report that existing military air serv- 
ices should be merged into one opera- 
tion. It plans to do this and to put 
the whole operation on an industrial 
fund basis in order to allocate costs 
among the military departments using 
the service. 


Airlift Capacity 


But Defense disagrees that MATS 
activities should be restricted to abso- 
lutely essential traffic. The department 
argues that in order to develop and 
maintain an adequate and efficient war- 
time airlift, it must keep a large peace- 
time establishment in readiness. And 
as long as this large airlift capacity 
exists, it should be used, Defense argues. 

The Defense report acknowledges the 
need for strengthening and expanding 
the civil air transportation industry, but 
it feels that diversion of traffic from 
military services is an artificial basis for 
expansion and would increase the over- 
all Federal cost of providing for a 
mobilization air fleet. 

The only way to develop the air 
transport capability needed for war, 
Defense believes, is to increase peace- 
time use of air transport as a normal 
means of transportation. Right now, 
airlift capacity is used for emergency 
or other high priority use, and is not 
generally used to take advantage of 
potential over-all logistics savings. 

Defense studies now being conducted 
will point to the advantages of a logis- 
tics system geared to the use of air 
transport as a normal means of trans- 
portation. Defense plans to use civil 
airlines to a larger degree in its logistics 
system as a means of expanding air 
transport on a sound financial basis 
without damaging the mobilization 
readiness of the military air transport 
services. 

The department says it will insure 
the maximum feasible use of civil air- 
lines and will keep peacetime operations 
of military air transport services to the 
minimum level required for mobiliza- 
tion readiness and to meet requirements 
the civil airlines can’t handle. 


Administrative Flights 


A strong objection is reported against 
Hoover Commission recommendations 
that the number of military adminis- 
trative aircraft be cut drastically. Such 
aircraft are used to maintain flight pro- 
ficiency by rated personnel assigned to 
administrative jobs, Defense said. Traf- 
fic carried in them is incidental and 
uses space that would otherwise fly 
empty, according to Defense. 

Defense concurs generally with the 
Hoover Commission finding that a 
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Director of Transportation should be 
established to handle all its traffic and 
transportation activities. The report 
said action is under consideration which 
would strengthen traffic management 
operations and enhance the authority 
of the Director of Transportation and 
Communications at the policy level. 

In a directive issued after the depart- 
ment commented on the Hoover Com- 
mission recommendations, Defense de- 
fined its policies for utilization of mili- 
tary facilities and procurement of trans- 
portation from commercial carriers. 

The directive says that the depart- 
ment’s economic resources won't be 
used “in such a manner as will adversely 


affect the economic well-being of the 


commercial transportation industry. 

Under the policy stated in the direc- 
tive, the department promises not to 
favor any mode of transportation in 
procurement of transportation. It says 
commercial transport will be used when 
it is available and capable of mecting 
military requirements. 

Frequent review of administrative 
procedures is called for to insure routine 
use of each form of transportation in a 
way that will recognize its inherent ad 
vantages. Considerations in such re- 
views will include the utilization of the 
productive time of the personnel being 
moved and conservation of stocks 
through reduction of pipeline and stor- 
age requirements. 


Monroney’s Bill to Establish CAA 
As Separate Agency Gains Support 


Washington—Sen. Mike Monroney 
(D.—Okla.) has drawn more support on 
his proposal to divorce the Civil Aero- 
nautics Administration from the De- 
partment of Commerce. 

Two civil aviation associations and 
the AFL-CIO aviation unions have en- 
dorsed the Monroney-sponsored legis- 
lation. 

All three groups—Aircraft Owners 
and Pilots Assn., National Assn. of 
State Aviation Officials and the com- 
bined labor union, are critical of the 
Commerce Department's “domination” 
of civil aviation policies. 

Spokesmen for AOPA and _ seven 
unions representing airline and airport 
employes also attacked the Eisenhower 
Administration’s ouster of Fred B. Lee 
as CAA administrator. 

They were the first outside witnesses 
to testify before Sen. Monroney’s Com- 
merce Aviation Subcommittee, which 
is investigating Lee’s firing last Dec. 10, 
and considering the bill to return CAA 
to the status of an independent agency. 

The subcommittee’s hearings may 
resume this week after ‘a week's recess 
necessitated by Sen. Monroney’s pre- 
occupation with a bill on natural gas. 
The tentative witness list is headed by 
Louis $. Rothschild, Commerce Under 
Secretary for Transportation, whose ap- 
pearance promises the most fireworks 
since the hearings opened Jan. 4. Also, 
the Air Transport Assn. is prepared to 
face the subcommittee with a staff of 
experts on air traffic control operations. 

J. B. Hartranft, president of AOPA, 
told Monroney that CAA administra- 
tors are being “bounced in and out of 
office like tennis balls.” He described 
the rapid replacement of CAA chiefs 
in recent years as a “fantastic spectacle 
of musical chairs” which he said has 
retarded the growth of private fiving. 
AOPA has a membership of about 


50,000 active pilots, Hartranft said. 
As president of AOPA, Hartranft 
said he favored a divorce of CAA from 
Commerce “as essential to afford the 
administrator a clear and unobstructed 
channel for creating and implementing 
fundamental aviation policies.” 

He pointed to the last three admin- 
istrators as having served an average of 
only 21 months and declared: “No 
businessman would tolerate a turnover 
of his key personnel like this.” But the 
Commerce Department, he said, has 
made a ridiculous bean-bag out of the 
administrator's office. 

Hartranft called Lee one of the few 
competent, well-qualified administrators 
the CAA has ever had. He warned that 
“another Lee incident might well col- 
lapse the CAA organization by shatter- 
ing job security for the hundreds of 
technicians who perform services vital 
to the public safety.” 

A. B. McMullen, executive secretary 
of NASAO, said he didn’t know of any 
instance where aviation has benefitted 
from Commerce Department adminis- 
tration, particularly in comparison with 
what could have been accomplished if 
CAA had been operating as an inde- 
pendent agency. 

He added that NASAO has reluc- 
tantly come to the conclusion that 
“civil aviation has not been given active 
and vigorous representation at the 
White House nor has it enjoved a real 
cabinet status since CAA was put in the 
Commerce Department.” 

McMullen said that of 36 state com- 
missioners of aviation queried by his 
association all but three favored legis- 
lation separating CAA. 

Another witness, George D. Rilev, 
legislative representative of the AFL- 
CIO, said the aviation industry unions 
were unanimous on their approval of 
the Monroney bill. 
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“© PRATT « WHITNEY AIRCRAFT 


The jet air age is arriving for passenger travel with 
the new Boeing 707 and Douglas DC-8 jet transports. 
Leading U. S. and foreign airlines have recently 
announced orders for large quantities of the new 
transports, and still more orders are in prospect. 


3 Both the Douglas DC-8 and the Boeing 707 air- 
as auncrart liners are powered by turbojet engines designed, de- 
© Peart 2 wHiTNeY AU veloped and produced by Pratt & Whitney Aircraft. 
These are the J-57, most powerful jet engine in 





ENGINES TO POWER 
JET AIRLINERS 


U.S. aircraft industry continues leadership 


in commercial aviation 





JET AIR TRAVEL 


Whitney 
Dougias DC-8s with Pratt & 
to fly N.Y. to Florida in 2’, hours 


\ : n rimat FOR W.&. COMMERCIAL AVIATION 





quantity production and already in service in leading 
military aircraft, or a new advanced engine also of 
twin spool, axial-flow design. 

The new jet transports will fly from Los Angeles 
to New York in about 41% hours, or across the 
Atlantic in under 7 hours, cruising at speeds of more 
than 550 m.p.h. 

Pratt & Whitney Aircraft engines have been 
used continuously from the early days of com- 


mercial airline operations. They pioneered trans- 
oceanic flight two decades ago and today they 
are flying for all the major airlines of the free 
world. 


In the age of jet air travel now emerging, Pratt & 
Whitney Aircraft’s dependable engines will continue 
to have a major role. They will help to demonstrate 
again the U. S. aircraft industry’s continued leader- 
ship in commercial aviation. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation « Main Office and Plant: East Hartford, Connecticut 


Branch Plants: North Haven—Southington—Meriden 
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On the new F-89D 
Northrop Scorpion... 


Thermofiex Thermal Insulation Blanket 
being applied to a jet engine exhaust cone. 
Special grooving assures precision fit around 
cylindrical and conical surfaces . . . allows 
for expansion at high temperature. 


Typical preformed shapes of Thermoflex, 
custom-made to insulate the intricate and 
often irregular surfaces involved in many 
aircraft applications, *Reg. U.S. Pat. Of, 


JOHNS MANVILLE 


JM 


Johns-Manville 


Rockets biast in a flash of fire from the U. S. Air 
Force’s Northrop Scorpion F-89D during armament 
tests over the Southern California desert. 


J-M Thermoflex Insulation 
controls searing heat of twin jets 


The new F-89D Scorpion... rocket- 
blasting, twin-jet, all-weather inter- 
ceptor manufactured for the Air Force 
by Northrop Aircraft, Inc. . . . is 
equipped with Thermoflex* High 
Temperature Thermal Insulation 
Blankets for aft-frame protection. 

Thermoflex insulates the shaft housing 
of the F-89D’s jet engine against searing 
heat... helps keep oil and bearing tem- 
peratures down to a safe level. 

Thermoflex Blankets, standard pro- 
tection on many Air Force and Navy 
jets, are custom-made. The insulation 
filler is made from highly stable 
Thermoflex RF Felt. This newly devel- 
oped refractory fiber felt insulation 
is sealed between sheets of corrosion- 
resistant metal foils. 

During manufacture, careful atten- 
tion is given to the accuracy of cutouts 
for engine supports, actuator mount- 


ings, fuel lines, thermocouple leads 
and other controls. Edges at cutouts 
are sealed to prevent fuel penetration 
into the felt insulation filler. This pre- 
cision fabrication of Thermoflex Blan- 
kets assures maximum insulation for 
the entire application. 


In addition to insulation blankets 
for tail pipes, engine cones, turbine 
casings and afterburners . . . Thermo- 
flex is also made in special preformed 
shapes to insulate, protectand fireproof 
fluid storage tanks air-conditioning 
systems, thermal de-icing ducts and 
many other assemblies in all types 
of aircraft. 


For the complete story of Thermo- 
flex Insulation for aircraft power plants 
and airframes, send for illustrated 
folder IN-136A. Address Johns- 
Manville, Box 60, New York 16, N.Y. 
In Canada, 199 Bay St., Toronto 1, Ont. 


PRODUCTS for the 
AVIATION INDUSTRY 
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Snease Starts International Drive 
To Sell Caravelle Jet Transports 


New York—A world-wide sales and 
service organization is being established 
by Sncase to promote its SE 210 Cara- 
velle turbojet airliner Georges Hereil, 
president and director general of the 
l'rench company, is inviting U.S. air- 
lines to inspect and fly the prototype 
of the medium-range transport. 

Ihe Mark 1, of which 12 have been 
ordered by Air France, will be powered 
by two Rolls-Royce Avon RA29 en- 
gines, now delivering 10,500 Ib. static 
thrust each. (Rolls-Royce has promised 
that the RA29 will soon produce 11,000 
Ib. thrust.) 

[ his model will have a range of 1,500 
mi. with full payload of 16,000 Ib. and 
fuel reserve of 7,000 Ib. Maximum 
gross takeoff weight is 90,000 Ib. Nor- 
mal seating arrangements are for 70 
passengers, five abreast. But a_high- 
density version is possible with seats for 
90 people. Cruising speed will be 450 
mph. 

The Mark 2, which Snease expects to 
power with Rolls-Royce Conway en- 
gines, will gross 105,000 Ib. at takeoff. 
With a 16,000 Ib. payload, its range will 
be increased to 2,500 mi. with normal 
fuel reserves. 


Seat-Mile Costs 


Using standard Air Transport Asso 
ciation formulas, Sncase claims these 
first economies for the Caravelle: 
© One aircraft will provide 70 million 
scat/nautical miles per year, based on 
a stage length of 500 mu. 
¢ Fourteen Caravelles, representing an 
investment of $22 million, will provide 
one billion seat/nautical miles per year. 
@ Seat-mile costs range from 2.4 cents 
on a 200 mile stage to a low of 1.3 
cents for an 800 mi. stage to 1.5 cents 
for a 1,200 mi. stage and 1.7 cents for 
a 1,500 mi. stage. 

Since its first flight last May 27, the 
prototype has made 103 flights, total- 
ing 222 hr. 

The company claims that 90% of 
the technical tests, including the con- 
trols, are completed. Testing of the 
radio and deicing equipment is about to 
begin. 

A second prototype is scheduled to 
begin flying in April. 

At maximum gross weight of 90,400 
Ib., the prototype takes off and clears a 
50 ft. obstacle in 4,000 ft. With one 
engine cut out at the critical point of 
the takeoff run, it clears an obstacle at 
6,250 ft. 

Sncase further claims that from a 
standing start on a single engine, the 
Caravelle grossing 66,000 Ib. clears a 
50 ft. obstacle at 6,500 ft. 
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Landing distance over a 50 ft. ob- 
stacle is 3,400 ft. 

The first prototype will be delivered 
to Air France this summer for endur- 
ance tests. Operations on Air France's 
European and North African routes 
will begin early in 1958. 


Production Plans 


Noting the unhappy experience of 
Vickers in underestimating the pro- 
duction requirements for the Viscount, 
Sncase has arranged to expand Caravelle 
production if orders pour in. it will 
build only 50% of the airframe and 
components, subcontracting the re 
mainder to Sucaso and Sncan. ‘Their 
initial goal is four aircraft per month. 

Further arrangements have been 
made for production by other European 
aircraft manufacturers, including VWok- 
ker in Holland, Fiat in Italy and Ger 
man companies. 

Hereil does not believe that Repub- 
lic Aircraft Corp., as reported, will 
manufacture the Caravelle in this 
country, unless major USAF’ orders 
are received. He expects Republic’s as- 
sistance in verifying Sncase’s technical 
standards and competence (Sneasc 
makes spares for Republic’s F-S4F jet 
fighter), and in providing major main- 
tenance for those Caravelles sold to 
American operators. 


Minor Changes Made 
In Southwest Case 


Washington—The Civil Acronautics 
Board made only minor changes in its 
Southwest-Northeast service deci- 
sion when it dealt with petitions for 
reconsideration. 

The main change was a modification 
in a long-haul restriction on ‘Trans 
World Airlines’ new service at ‘Tulsa 
and Oklahoma City. In place of long- 
haul restrictions on service from the 
two points to Albuquerque, Wichita, 
l'opeka and Kansas City, Mo., the CAB 
decided simply to prohibit TWA from 
serving Tulsa or Oklahoma City on 
flights which serve Wichita, ‘Topeka or 
Kansas City. 

Other minor modifications were 
made in the awards to American Artr- 
lines, Capital Airlines and Delta Air 
Lines. 

Major objections to the CAB deci- 
sion had been raised by Eastern Air 
Lines in its petition for reconsideration. 
Eastern asked the Board to grant added 
services between Dallas/Ft. Worth and 
various points on the airline’s system. 

The CAB said Eastern presented 


Casc 


very little new material in its proposals, 
and the new material was so foreign to 
Eastern’s previous case that further 
hearings would be required before an 
award could be made. ‘The Board found 
that reopening of the record is unwar- 
ranted. 

The petition of Ft. Worth to reopen 
the record was also rejected. The CAB 
pointed out that both Dallas and Ft. 
Worth were named as separate points 
without restriction, and the only pur- 
pose of reopening the case would be to 
restrict or deny service to Dallas to the 
advantage of Ft. Worth. 


CAB Orders 





(Jan. 5-11) 


GRANTED: 


Central Airlines an exemption to serve 
Ft. Smith, Ark., as an intermediate point 
between Tulsa and Ft. Worth/Dallas, for 
one year 

Central Airlines an exemption from terms 
of its certificate which requires Ft. Worth/ 
Dallas to be served through Amon Carter 
Field. Central can serve the points 
through their separate airports 

American Airlines permission to serve 
Houston through the Houston International 
Airport and Pittsburgh through the Greater 
Pittsburgh Airport 


now 


APPROVED: 

Agreements between Pan American 
World Airways, Seaboard and Western Air 
lines and various other carriers relating to 
intercarrier arrangements 


ORDERED: 


Suspension and investigation of a Trans 
Caribbean Airways proposal to provide free 
ground transportation and special baggag« 
allowances 

Capital 
free air transportation to 
Bell lelephone Laboratories 
months 

United Air Lines’ mail rate for its 
Hawaiian route set at the rate proposed by 
the Board in its show cause order for the 
period May 1, 1947 to Aug. 6, 1952. 


Airlines’ exemption to provide 
employes of the 
extended six 


DISMISSED: 


North Central Airlines’ complaint against 
the serving by Robert B. Stewart as director 
and officer of Lake Central Airlines, since 
the Board finds that the charges, if true, 
don’t warrant action against Stewart. 


DENIED: 

Petitions of the Town of Silver Citv, the 
Silver City-Grant County Chamber of Com 
merce and the Town of Clifton-Morenci for 
reconsideration in the Tucson service case. 
lhe petition of the City of Safford and the 
Safford-Graham County Chamber of Com- 
merce for permission to intervene in the 
case is denied. ; 


103 








MEN AND MACHINES 
TEAM UP TO 
SOLVE PROBLEMS 


Teams of men and machines are 
working at Lockheed to solve to- 
morrows' problems today. The 
long range programs of design; 
development and production re- 
quire qualified career Engineers 
in all categories. 

New opportunities are con- 
stantly opening up and advance- 
ments are stepping up in our 
rapidly expanding Engineering 
Organization. 
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Airline Traffic— November 1955 
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Revenue Per Cent 
Total Passenger Load Total Revenue to 
Revenue Miles Factor U.S. Mail Express Freight Revenue Available 
Passengers (000) Ton-Miles Ton-Miles Ton-Miles | Ton-Miles Ton-Miles 
DOMESTIC 
American 583,436 335,803 67.04 1,469,683 994,812 6,017,465 | 41,388,017 62.04 
Braniff 133,540 49,167 58.39 149,488 125,978 | 272,012 5,250,528 52.47 
Capital 199,788 62,588 58.94 932,291 950,515 346,668 6,807,663 44.46 
Colonial. . 28,357 6,840 45.56 13,147 8,361 35,583 709,245 46.72 
Continental 49,911 18,298 50.79 64,287 25,618 | 110,160 1,945,589 44.08 
Delta 168,804 72,520 60.35 967,84¢ 250,078 582,630 8,056,960 56.92 
Eastern. . 599,864 | 955,938 57.80 842,140 515,555 1,330,877 | 29,260,161 47.11 
National 87,835 57,797 60.45 265,812 64,165 380,015 6,593,441 60.40 
Northeast... 39,252 7,769 56.35 9,943 15,473 29,140 168,502 55.74 
Northwest 89,015 58,319 55.79 351,444 242,207 633,609 7,060,201 49.92 
Trans World... 310,571 298,835 60.24 1,090,199 841,343 2,184,661 | 25,937,762 56.53 
United. . 405,189 964,083 58.45 92094,909 1,166,141 (2,544,868 31,186,507 52.16 
Western. . 87,711 39,49¢ 53.89 297,787 83,468 | 214,755 4,298,204 51.20 
INTERNATIONAL 
American 9,883 6,653 62.74 11,611 8¢ 218,805 36,491 64.68 
Sr x" 298 4,959 32.15 30,491 11,315 1,589 34.62 
Caribbean Atlantic 10,551 77 48.85 63 4,080 5,81 46.67 
Colonial 1,488 1,16¢ 43.95 594 1,174 13° 49.13 
Delta 18 4,014 41.66 g' 68,787 490,5 36.49 
Eastern. 13,323 18,793 52.40 €6,7 10,17¢ 1 47.82 
National... 391 4,201 50.€6 8 435 43,21¢ 488.¢ 47.96 
Northwest woe 6,183 39 42.62 1,014,1 5,941 )99 3,035,5 62.55 
Pan American 
Alaska 5,259 ),127 62.17 ¢ . 53.55 
Atlantic 58,397 72,84¢ 58 21 83¢ 18 | 10,50 59.23 
Pacific... . 18,035 52,269 63.50 1,0 15 1,89 64.47 
Latin America.. 16,450 68,554 57.39 304, 8,763 | 10,45 57.98 
Panagra... . 10,551 12,186 52.36 44,5 1 O€ 1,61 51.56 
Trans World 14,265 37,665 55.25 147,605 89,95£ 5,5€ 65.38 
United. 5,1°2 Q 59.76 3° 7 1,4 50.88 
LOCAL SERVICE 
Allegheny... 95,929 4,207 43.78 6,394 17,623 495.5 44.66 
Bonanza ,080 1,994 37.50 3,35 14° 5,105 200,82¢ 36.33 
Central... 38 1,310 28.90 3,48 ys 5,299 135 4 25.49 
Frontier. 12,089 3,199 39.27 13,9 6,564 51,09¢ 377 48.63 
Lake Central... 325 1,489 34.79 1,81 14,621 154 34.25 
Mohawk 26,387 4,855 49.17 4,712 5,94¢ 7,229 480,544 48.66 
North Central... .. 33,542 4,930 43.55 15,2 7,219 512,641 39.65 
Ozark 29,239 3,328 34.83 1 069 17,94 33¢ 35.66 
Piedmont. 29,754 5,597 49.47 13,347 10,955 16,867 57¢ 49.96 
Southern 13,932 2,379 40.62 7,263 12,244 94¢ 38.88 
Southwest...... 19,973 4,029 51.53 5,381 4,269 9,523 409 4 51.38 
Trans Texas 13,1%¢ 2,964 39.(8 12,4280 6,054 12,960 313, 30.16 
West Coast..... 14,036 2,455 37.57 3,402 9,938 5,024 938,569 44.90 
HAWAIIAN 
Hawaiian. ....... 27,634 3,711 54.32 3,719 | 118,350 456 053 49.63 
Trans Pacific. .... 12,426 1,537 44.36 942 7,908 127,44¢ 44.94 
CARGO LINES 
Aerovias Sud Americana = - = 668,618 668,618 61.57 
Flying Tiger... 5,402 14,306 $5.99 ; eae 15,828,868 7,259,381 77.77 
es den vee 2,017 3,253 74.00 29,919 sic |5,304,530 5,659,725 73.13 
Riddle....... | , 1,000 1,533,317 1,534,317 91.52 
HELICOPTER | 
New York Airways.. 2,344 47 59.49 943 ,307 555 7,169 54.29 
Los Angeles Airways... . 575 21 21.00 4,060 592 7,560 37.46 
Helicopter Air Service... . 2,030 2,030 | 39.18 
Compiled by AVIATION WEEK from airline reports to Civil Aeronautics Board. 
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FIXED PITCH METAL 
CAA approved up to 165 hp. 


FIXED PITCH WOOD 
CAA approved up to 225 hp. 


TEST CLUBS 
up to 3000 hp. 


=> 
Get all the facts... 
write for Bulletins and Price Lists. 


Dept. W, Sensenich Corp., Lancaster, Pa. 


Sensenich PROP SHOP Certified Repair Station 


for all makes fixed pitch metal or wood propellers 
. . Sensenich, Beech and Hartzel. controtiables. Mag- 
naflux, etching. anodizing and plating service available. 
Service Hangar on Lancaster Municipal Airport 
Approved Propeller Repair Station 3528. Untimited 
Class | and 2 ratings. 


ENSENIC 








your 


ADDRESS? 


Let us know so that we can keep 
copies of AVIATION WEEK com- 


ing promptly. 


To: AVIATION WEEK, 
Subscription Service, 
330 West 42nd St., 
New York 36, N. Y. 


Please change the address of my 
AVIATION WEEK subscription. 


Name 

OLD Address 

NEW Address 

New Company Connection 


New Title or Position. . 








Rizley Urges CAB Regulation 


Of International Carrier Rates 


Washington — Civil \cronautics 
Board sought authority to regulate rates 
of international air carriers in opening 
testimony at hearings before a House 
Commerce Subcommittee on civil 
aviation policy. 

Congress has repeatedly turned down 
CAB requests for the same _ rate 
regulatory authority over international 
carriers that it has over domestic car- 
riers. 

Emphasizing that the necessity for 
the additional authority is increasing, 
CAB Chairman Ross Rizlev told the 
subcommittee that this was pointed up 
last vear by “the cut-throat bidding” 
which developed for foreign military 
charter services. Because of the string- 
ent competition, he said, “The situa 
tion is such as to give rise to reasonable 
fear that unless the minimum rates 
of these carriers are regulated and fixed 
by the board, the safety of their opera 
tions will be jeopardized.” 


CAB Seeks Speed 


Other developments at the hearings 
of the subcommittee, headed by Rep 
Oren Harris (D.-Ark.), were: 
¢ Air Transport Assn.’s new president, 
Stuart Tipton, called for legislation 
requiring all irregular and contract 
carriers to obtain certificates similar to 
scheduled carriers. He denounced 
CAB’s recent decision authorizing it 
regulars to operate 10  round-trips 
monthly between any two points as 
“heightening confusion” and _ leaving 
the nonskeds “free to roam over the 
U.S. operating between any points they 
choose.” 
¢ Recommendations to provide for a 
speed-up of proceedings are now being 
drafted by CAB for submission to 
Congress. 
¢ CAB is considering a “clamp down” 
on “leaks.” Rizlev suggested calling in 
the Federal Bureau of Investigation on 
future incidents and the possibility of 
amendments to Civil Service law provid 
ing for the dismissal of employes 
Premature information, Rizlev objected, 
opens the wav for interested parties to 
bring heavy pressure on the Board be- 
fore final action is taken 

In international commercial opera 
tions. Rizley told the subcommittee, 
“Up to now there has always existed 
a temptation to cut rates below 
economic levels in order to try to 
capture a larger share of the market, 
with the hope that the losses, if any, 
could be transferred to the subsidy. 

“But now that a number of major 
routes are for the first time being 
operated without subsidy, there is a 


real danger that the trend will shift 
in the opposite direction. Since revenue 
increases to a_ subsidy-free carrier 
redound to his financial benefit, there 
will be an increasing temptation to 
increase rates to a point which will 
maximize the carrier’s revenue, though 
this may well be above levels that would 
be considered reasonable.” 


Tipton’s Views 


Rizley protested elimination of 
CAB's authority to provide new serv- 
ices by exemption from the certificate 
requirement, as proposed by ‘Tipton. 
Rizley said that certificate procedures 
“should be used in instances where the 
new services proposed are of the same 
tvpe and nature as those already in 
operation and, in effect, merely propose 
to duplicate those services.” 

Tipton vigorously denounced this as 
meaning “that anvone who can think 
up anything at all new to do” would 
be authorized to operate an air trans 
port service without having to obtain 
1 certificate. 

With its decision in the Large Ir 
regular Case, Tipton said, “The Board 
seems to have abandoned all efforts to 
bring the nonsked carriers into the 
certificate system. On the contrarv, it 
has given them a pat on the back.” 

The large-scale operations of non- 
skeds, he objected, demonstrates the 
“erosion of the 1938 Civil Acronautics 
Act.” Tipton insisted that the act was 
intended to authorize only small-scale 
operations, such as fixed-base operations 
without the certificate requirement. 


Shortlines 





> Air Austria has ordered four Vickers 
Viscount 803 aircraft for delivery late in 
1957. 


> Brazil has eased entry regulations for 
Americans and Canadians so visitors 
can stav for 60 davs without a visa. 
Visitors will need only a passport, vac- 
cination certificate and through plane 
ticket when the regulation becomes 
cffective in March. 


>» B. K. S. Air Transport Ltd. will start 
a new service between Belfast and 
Edinburgh Apr. 30. The route will be 
operated with Viking aircraft. 


> Southern Airways carried 13,500 pas- 
sengers in December, a 16% increase 
over the previous December. The car- 
rier flew 2,300,000 passenger-miles last 
month. 
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Research 


This opportunity concerns no narrow 
field of endeavor. 

For structural engineers it is an engag- 
ing challenge which is both continuing 
and unlimited in scope. 

It deals with work in a variety of long- 
range projects under way at Goodyear 
Aircraft, dealing with air weapons, jet 
aircraft, missiles, airships, helicopters— 
along with boating, farm implements and 
radar structures. 

It concerns new concepts and configu- 
rations. 

It involves the utilization of a host of 


ae 





materials—new laminated plastics, new 
alloys, new structural sandwiches. 


It calls for fresh skills, the exploration of 
new avenues of approach. 


For the creative professional, in any of 
a wide variety of engineering fields, it 
foretells a rewarding and satisfying 
career. 

. . o 
APPLICATIONS INVITED. Forms on request, 
resumés appreciated and treated confiden- 
tially. Address: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corpora- 
tion, Akron 15, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


eyre doing Lig things at 


? 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERING 
SPECIALISTS 


The Accessories Division of Thompson 
Products, Inc., offers you the opportunity to 
strengthen your technical foundation as you 
contribute to the progress of the Division. 





The Following Positions 
Are Available: 


FLUID MECHANICS 
Turbines, Compressors and Pumps 


COMBUSTION 


Burners, Reaction Chambers 
and Gas Generators 


SERVOMECHANISMS 
Mechanical and Electrical 


APPLIED MECHANICS 


Stress Analysis, Vibration 
and Mechanisms 


The Accessories Division is a leading 
manufacturer of aircraft accessories and prod- 
ucts. You will have the chance to advance 
your career as you assist the Division to pio- 
neer in aircraft systems and accessories. Your 
work will consist of preliminary analysis, prob- 
lem studies, consultations and experimental 
research. 


Proven ability, growth potential plus five 
to ten years experience is required for these 
engineering specialist positions. Salaries com- 
mensurate with background and experience. 

ALSO OPENINGS FOR 
DEVELOPMENT ENGINEERS 
AND DESIGN ENGINEERS 

For project work on engine controls, 


booster pumps, gear pumps and 
turbine power units. 


Plant located in Suburban Cleveland near 
beautiful residential areas. 


Submit complete resume, including past 
earnings and availability for interviews 
in first letter to Vic Buescher (A.W.) 


THOMPSON PRODUCTS, INC. 


23555 Euclid Avenue Cleveland 17, Ohio 


ELECTRICAL DESIG 
For 





MISSILE 


DEVELOPMENT 
ENGINEERING 


offers 


_ IMMEDIATE OPENINGS 
| IN SO. CALIF. 


| FLIGHT TEST INSTRUMENTATION 


guided missile flight fest 


airborne and ground systems 

mand, Radar & radar 

ing and mstruments, recorder 
controls, missile check-out equipment 


| AERO-THERMODYNAMICS 


development of supersonic air induction 
systems projects in combustion, special 
fuels ramjet and rocket exhaust nozzle 
development & test. Special analysis of 
advanced type power plants 


AERODYNAMICS 
enakye . had tani. performance and 


THEROMODYNAMICS 
AIRFRAME DESIGN 


missile servicing and cheok- 
wtieatl ynent. Industrial experience ap- 
STRUCTURES 
SYSTEMS ANALYSIS 
WEIGHTS 
| LOADS 
HYDRAULIC, PNEUMATIC and 
SERVO SYSTEMS 
development and design of engine inst 
——t as ; han = on — 
FUEL SYSTEMS 
| PRELIMINARY ANALYSIS and DESIGN 
ENGINE INSTALLATION 
LAUNCHING and HANDLING 
EQUIPMENT DESIGN 
ARMAMENT COMPONENTS and SYSTEMS 
SPECIAL MACHINE DESIGN 
| STATIC TEST JIG and FIXTURE DESIGN 
| INDUSTRIAL ELECTRICAL ENGINEERS 
| METALS FINISHING—ELECTROPLATING 
RESISTANCE WELDING 
| PETRO-FUELS ANALYSIS 
CORROSION STUDIES 
CHEMICAL ANALYSIS 
SYSTEM and COMPONENT 
RELIABILITY STUDIES 
PLASTICS DESIGN 


ENGINEERING PLANNERS 

SHEET METAL (TITANIUM) DESIGN 
COMPUTER PROGRAMMERS 
STANDARDS ENGINEERING 


determine practical standard 
and manufacturing practices for mech 
cal & electrica]l components 





erred 


| CONTRACT SPECIFICATIONS WRITERS 


conduct surveys concerning designs & data 


lirements, coordinate all enaineering 
estimating & administration requirement 
applicable to model specifications 


DRAFTSMEN 
electrical anc mechanical 


GENEROUS TRAVEL AND 
RELOCATION ALLOWANCES 
wRITE 


ENGINEERING PERSONNEL 
Dept. 991-20AW 
12214 Lakewood Bivd., Downey, Calif. 


MISSILE 


DEVELOPMENT 
ENGINEERING 


North American Aviation, Inc. 
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EMPLOYMENT OPPORTUNITIES 


RCA 


ANNOUNCES OPPORTUNITIES IN 
MISSILE TESTING INSTRUMENTATION 
AT THE AIR FORCE MISSILE TEST CENTER 


The World's largest testing laboratory and range 
extending from the central east coast of Florida 


to the Mid-South Atlantic 


TRACKING TECHNIQUES INCLUDE 
VARIOUS PHASES OF 


Radar 

Optics 

Timing 
Telemetry 
Communications 


1. Instrumentation Planning 

2. Systems Engineering— Military Applications 

3. Installation and Maintenance of 
Instrumentation Equipment 


Benefits to you include: prestige of association with the world leader in electronics « 
interesting assignments in missile testing « professional advancement « pleasant 
Florida living « liberal Company benefits « relocation assistance. 
Our new programs provide opportunities for electronic engineers and scientists, 
physicists, mathematicians, and opto-mechanical engineers and scientists. You should 
have bachelor’s or advanced degree. Experience in data acquisition, transmission 
or processing desired. 

Send resume to: 

Mr. H. N. Ashby, Technical Employment 

Missile Test Project 


RCA Service Co., Inc. 
P.O. Box 1226, Melbourne, Florida 


RADIO CORPORATION OF AMERICA 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


somennent engineering test pilot 


eats gma | maintenance engineer 
ELECTRICAL 


MECHANICAL 
ENGINEERS 


Bendix 


immediate openings for . . . . 


SENIOR COMPUTER ENGINEER 


At least five years experience with 





East Coast manufacturer with expanding 
flight test operations, —— conven- 
tional and jet fighters and bombers, has 
two interesting openings. 


TEST PILOT with engineering degree 
and recent Air Force experience. al- 
lenging opportunity for eagineer with cre- 
ative ideas. 


MAINTENANCE ENGINEER with 
broad experience in the maintenance of 
modern aircraft. Should be familiar with 
Air Force inspecti Pp dures. Prefer- 
ably flight engineer background. 





Open salaries, commensurate with qual- 
ifications. Very attractive insurance 
and benefit programs. Replies 
held in strictest confidence. 

P-8925, Aviation Week 
330 W. 42 St. 
New York 36, N. Y. 








analog computers with control applica- 
tions. A degree in electrical engineer- 
ing, or math and physics required. 
Activity is in the field of aircraft and 
missile power plant controls, including 
gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, 
pneumatic and electrical components. 
The fuel metering research facility in- 
cludes an analog computer and jet 
engine simulators. 


MAGMETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag- 
netic amplifier circuitry, control systems, 
and component design and testing, 
supervising other engineers and tech- 
nicians. 


COMPUTER ENGINEER 


Graduate engineers thoroughiy quali- 
fied as a digital computer programmer, 
capable of handling engineering and 
production calculations, to train present 
personnel in preparation of data for 
computer applications. Set up new ap- 
plications. Work with complex dynamics 
and control problems characteristic of 
the jet engine fuel system and landing 
gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to su- 
pervise the research and development 
of liquid propellant rocket controls, sys- 
tems design, component design, de- 
velopment and testing. 

The salary of these positions will be 


determined by your ability and ex- 
perience. 


Send detailed resume listing ctu. 


tion, g an 


salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply— 





ENGINEER 


MISSILE & WEAPONS 
CONTROL SYSTEMS 
STUDIES 


Enjoy full use of you kill and im 
agination, and friendly, professional 
give and take with top men in the 
field of electromechanical precision 
equipment 

You will perform studies related to 
airborne weapons control and guidance 
systems with the object of determining 
requirements, feasibility, performance 
and specifications of computers and 
over-all systems 

A degree in physics, ME or EE—or the 
equivalent in experience—is required 
Must be able to handle problems in 
such diversified fields as: digital com- 
puters, ital data transmission sys 
tems, logic counting and conversion 
circuits, high precision gyro and gim- 
bal structures, dynamic behavior of 
missiles, alignment of inertial plat- 
forms for guidance system and flight 
evaluation of guidance systems and 
instrumentation. Send resume in con 
fidence to: 


Technical Personnel Dept. 2-500 


ARMA 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City 
Long Istand, N. Y. 





FLIGHT ENGINEERS 


for flight engineers de- 
siring international flight career (New York 
Base), with 


PAN AMERICAN 
WORLD AIRWAYS 


Beginning salary $5670. Employee benefits 
include retirement & life insurance pions, 
30-day vacations per yr., discount travel, etc. 


- v 





Applicants must be U. S. citizens, maximum 
age thru 31 yrs., H.S. grads, college engi- 
neers preferred, able to pass flight physical, 
ht. 56” to 6'4". 

Must have A&E Licenses and qualify for CAA 
Flight Engineer Exam, OR, have completed 
CAA Flight Engineer written examination. 


Contact your nearest employment office: 


28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 
Int'l Airport, Miami, Flo. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. PL 5-7000 
Seattle/Tacoma Int'l Airport, Seattle, Wash. 
CHERRY 3-400 
or 
Asst. Chief Flight Engineer, Int'l Airport 
Houston, Texas. OLIVE 4-2673 








HOW TO MAKE SURE HE'S A ‘ 
SKILLED PILOT! ad 


Just contact “‘P-E-A*’ we'll supply exactly the 
ed, sel 


man you want carefully screened, selected, psy 
safe! Complete consultation 


chologically tested afe 
service 

PILOTS EMPLOYMENT AGENCY 
Teterboro (N. Jj.) Airport, Hasbrouck Heights 8-1214 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 

















PROJECT & TEST ENGINEERS 


Process development program 
Aircraft Field 
THOMPSON PRODUCTS, INC. 
West Coast Division 
8354 Wilcox Ave. Bell, California 








Don't forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don’t forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertisement 


you are answering. 
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ELECTRO- 
MECHANICAL 


OPPORTUNITIES 
in 

SO. CALIF. 

with 
AUTONETICS 


A Division of North 
American Aviation, Inc. 


During 10 years of research and development 
in Missile Controls, North American's electro- 
mechanical projects have become so diverse 
and important that o separate division named 
AUTONETICS has been formed. AUTONETICS 
still has openings for engineers. 


@ GENEROUS TRAVEL & RE- 
LOCATION ALLOWANCE 


Fire Control Systems Engineers 


Servomechanisms, Compute Design & Tech 
niques Kinematic studies Dynamics, Elec 

onic Component & Syster esign & Preeisior 
Instrument Development 


Flight Control Systems 
Ana is & Synthe s of Servomechanisms for 


automatic contro f long-range guided mis 
Auto-pilot system development 


Automatic Controls Engineers 


Design of advanced transisto uits and hy 
d alves as applied to con ers and 

mechanisms aries interest rf projec 
work for well-rounded experienced applicants 


Relay Specialist 
To assist Senior Engineer in the Relay Evalu 
ation Program. Two years toward Engineering 
Degree equivalent experience plus two years 
in Design, Manufacture, Testing of Application 
Choppers or Relays 


Inertial Instrument Develop- 


ment Engineers 


Degree required. Work in analysis, Kesearel 
Development and Manufacture of precision In 
rtial Instruments and the Test Equipment 
and Techniques applicable to such instruments 


Preliminary Analysis and 
Design Engineers (CONTROLS SYSTEMS 


Senior Engineers for conceptual design, lay 
vuits and engineering analysis of assignments 
on automatic flight control systems 


Instrumentation Engineers 
Advanced Scientific research, process and prod 


development in electro-mechanical and 
ss work. Originate and develop design 


uct 


¢ controls systems and primary com 
ponent parts 


COMPUTER PROGRAMMERS 


ELECTRO-MECHANICAL 
DESIGNERS 


Electronics Environmental 
TEST ENGINEERS 


Draftsmen 
Mlectrical and Mechanical. 


WRITE 
ENGINEERING PERSONNEL 
Dept. 9120-A 
12214 Lakewood Blvd. Downey, Calif. 


AUTONETICS 
A DIVISION OF 
NORTH AMERICAN AVIATION, Inc. 
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DISCOVERY 


and 


OPPORTUNITY 





go hand in hand at 
Republic’s 
Guided Missiles Division 


Upper atmosphere research, aerial reconnaissance studies and 
missile system development are all actively under way at 
Republie’s Guided Missiles Division today. 


New assignments of scientific importance are constantly 
added to the program. More engineers capable of advanced 
work in this field are needed here. 


If your current opportunities are not keeping pace with your 
capabilities and talents. consider entering this vital new field 
at Republic, whose reputation for leadership and “firsts” is 
ugy being applied to guided qissiles. In addition to our top 
salary me 8 you'll have the advantage of a benefft proe<lain . 
planned to free your mind of concern for the future, with 
such provisions as: 


NEW 2-FOLD RETIREMENT INCOME PLAN 

that compares favorably with the best in industry. 

Part 1 provides a basic Retirement Income, paid in full 
by Republic. 

PART 2 is optional. It offers additional retirement 
income on a liberal, contributory basis, the company 
paying over 50%. 


RELOCATION EXPENSES PAID 

Interview expenses are paid for qualified candidates 
living outside the New York and Long Island area. 
Actual and reasonable insured costs of moving 
household and personel effects, free storage up 

to 30 days, where necessary; 

$10 per diem up to 30 days while getting settled. 


LIBERAL INSURANCE AND EDUCATIONAL BENEFITS 
Republic provides company-paid life, health and accident insur- 


ance up to $20,000; hospital-surgical benefits for the whole 
family; 2/3 the cost of collpgiate and graduate study. 


Positions open at all levels in: 





Aerodynamics Controls 
Systems Electronics 
Propulsion Staff Engineering 
Operation Research Electromechanics 
Dynamics Preliminary Design 
Technical Writing (Weapons System Proposals) 
Stress Mathematical Analysis 
Project Engineering Flight Control 

Weapons Systems Analysis 


Get all the details by forwarding a detailed resume of your 


background and experience to: 


ADMINISTRATIVE ENGINEER 
MR. R. R. REISSIG, 


GUIDED MISSILES DIVISION, Hicksville, Long Island, WN. Y. 
iw) SIE PUsssssae AVIAIraay 


LIVING ON LONG ISLAND... 
a pleasant adjunct to a Republic job. Ideal subur- 
ban communities, fabulous beaches, state parks. 








EMPLOYMENT OPPORTUNITIES 








92,000 hours from now! 


It is difficult to realize that this historic “flying 
machine” is just 92,000 working hours old. 

From that 1910 beginning to today’s new multi-jet 
Navy XP6M SeaMaster, Martin has developed and 
produced a new aircraft design every 1500 hours of 
the working calendar. 

On this backlog of experience— unmatched by any 
other aircraft company in the world —one of the 
youngest and most dynamic managements in the 
industry is engineering new methods that are thou- 
sands of hours ahead of the aircraft calendar. 

You would do well to find out what’s happening at 
Martin — and what the opportunities there in AERO- 
DYNAMICS, ELECTRONICS, STRUCTURES, 
PROPULSION and NUCLEAR POWER might do 
to speed up your own calendar of progress. 

Contact J. M. Hollyday, Dept. A-1, The Martin 
Company, Baltimore 3, Maryland. 


i 
M8 24 FET 2 Pa 
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FLIGHT 
TEST 
Engineering 
Trainees 


for development 
testing in guided 
missile program 


with or without 
aeronautical experience 


Y rapid advancement 


Y wide scope for 


your ability 


Y top salaries 


for 


ELECTRICAL ENGINEERS 
ELECTRONICS ENGINEERS 
MECHANICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
APPLIED MATHEMATICIANS 


Write 
ENGINEERING PERSONNEL 
Dept. 991-20AW 
12214 Lakewood Blvd. 
Downey, Calif. 


MISSILE 


DEVELOPMENT 
ENGINEERING 


North American Aviation, Inc. 
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For Aircraft Nuclear Propulsion 
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iddreaa replies to 
P-8819, Aviation Wee 
520 N. Michigan Ave., Chicago 11, Ill 


it offers the | 
professional J 
¥ tine work 2 
wil ane 
e ran r 
| | 





FOR RATES OR INFORMATION 
About Classified Advertising 


Contact The McGraw- 
Hill Office Nearest you. 


ATLANTA, 3 DETROIT, 26 
1321 Rhodes- 856 Penobscot Bidg. 
Haverty Bidg. WOodward 2-1793 
WaAlnut 5778 L. SEEGAR 
W. LANIER 
LOS ANGELES, 17 
1111 Wilshire Blvd. 
BOSTON, 16 MAdison 6-4323 
350 Park Square © JONES 


HUbbard 2-7160 
P. McPHERSON G. McREYNOLDS 


NEW YORK, 36 
CHICAGO, 11 330 West 42 St. 
520 No. Michigan LOngacre 4-3000 
R. LAWLESS 


Ave. 
MOhawk 4-5800 
W. SULLIVAN 
W. HIGGENS D. COSTER 


CLEVELAND, 15 PHILADELPHIA, 3 
1510 Hanna Bidg. 17th & Sansom St. 
SUperior 1-7000 — Rittenhouse 6-0670 
C.J. LOUGHLIN 4. BOZARTH 


E. MINGLE 


DALLAS, 2 

Adolphus Tower SAN FRANCISCO, 4 
Main & Akard Sts. 68 Post St. 

PRospect 5064 DOuglas 2-4600 

J. CASH T. WYCKOFF 
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EMPLOYMENT OPPORTUNITIES 


He 


AVIONICS pam | __Aerodynamicists 
OPPORTUNITIES® >< Thermodynamicists 


: \ The expansion of General 
In Sunny, Tropical Re coetion 2 Sows 
| ' bine Division in Cincinnati, 
. " M | a | Ohio, has created openings 
San Diego, California for qualified engineers and 
scientists with experience 
in aerodynamics or ther- 
modynamics. 


The development of new 
SYSTEMS ENGINEERS FOR NEW propulsion soubeune al the 
AIRBORNE escape of — ial re- 
search projects has created 
SYSTEMS ANALYSTS NAVIGATIONAL ee ee ee 
. P . ested in applied research. 
(engineering and mathematics) SYSTEMS Gee of Gene seats io 
cludes the Nuclear Pow- 

ered Engine. 


CIRCUITRY DESIGN ENGINEERS MISSILE 
GUIDANCE 


SERVO DESIGN ENGINEERS SYSTEMS | Opportunities exint 


to explore auch areas as 





Aerodynamic design of com- 


COMPONENT PACKAGING ENGINEERS HELICOPTER pressers end turbines 


Design and evaluation of en- 
(mechanical and electrical) INSTRUMENTATION gine cooling systems 


Design studies of air induc- 
tion systems and components 
a pares, with 
t icati 
ETCHED CIRCUIT DRAFTSMEN AIRCRAFT ae 
CONTROL mentation, or design con- 
cepts 
MIC ROWAVE TECHNICIANS SYSTEMS —— freee systems develop- 
Preliminary thermo-mechani- 
cal design of components 
, Basic fluid mechanics, studies 
Work on these challenging projects at RYAN on such things as inlets, noz- 
Live in beautiful San Diego—a year-round playground zles and diffusers 
Thermodynamic calculations 
of Jet Engines 


Cycle Analysis 











WRITE TO ENGINEERING PROFESSIONAL PLACEMENT 
General Electric's program 


or 
a RVA AERONAUTICAL COMPANY 
2711 Harbor Drive, San Diego 12, California 
of personal development 
Bf OG MELAS ee Pe nage ee will enable you to advance 
y : eS — . Ss professionally through en- 


gineering courses given by 


IN SOUTHERN CALIFORNIA 


tuition refund program for 
graduate studies at |! l 

HAS 3 EXCELLENT POSITIONS OPEN FOR 

SONAR DESIGN ENGINEERS 


universities 
Pacific Division is engaged in the development of sonar equipment for the 


ae 
ame 7S" 


Can you qualify? If «x send 
1 co wire r write n 


* 


mfide 


Mr. Mark Peters 
Technical Recruiting Build 


Aircraft Gas Turbine Division 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 


IT NM 


a 


~ ASH NR AA 


TET PEE 





kata 


SH 


WANTED 
Pilots — Mechanics 


sonar design engineers with a minimum of 3 to 4 years professional experi- ; EXPERIENCED ON BELL, PIASECK!I & 
ence. Please write to W. C. Walker, Engineering Employment Manager. SIKORSKY HELICOPTERS 


For operations both in the States and in 
Alaska. High wages—bonuses—expenses 
paid. Pilots must have 200 hours in heli- 
copters. Mechanics must have some heli 
copter experience. Year around operation. 
ployment permanent for those qualified. 
Opportunities for advancement. 


PACIFIC DIVISION Rick Helicopters, inc. 
“Bendix Aviation Corporation F Son transiees Gateoweticos! Alport 
NORTH HOLLYWOOD. CALIF ; Sen Francisco, California 
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ua 


United States Navy. This project represents an exceptional opportunity for 


SOT 

















EMPLOYMENT OPPORTUNITIES 


wry 
fn 4 i oer 


Met 
ok 


G.M. ELECTRONICS DIVISION 
offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


@ 


‘MOTORS 





AC SPARK PLUG @ 


GENERAL 


ENGINEERS 
DESIGNERS 
NEEDED! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, etc. 





YOUR FUTURE 


depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


THE ELECTRONICS DIVISION 


MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN 








young 
engineers 
ELECTRONIC DEVELOPMENT 


$6,000 to $10,000 


Fast growing department of 
large electronics firm offers 
utstanding opportunities for 
advancement along technical 
or administrative lines. 


ADVANCED DEVELOPMENT 
TRANSISTOR APPLICATIONS 
DATA HANDLING 

INFRA RED 
COMMUNICATIONS 

FIRE CONTROL 

LIAISON AND COORDINATION 


Send reply to 

P-8847, Aviation Week 
330 W. 42 St 

New York 36, N. Y. 
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THE APPLIED PHYSICS LABORATORY ® 
OF THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a well- 
established Laboratory with a reputa- 
tion for the encouragement of indi- 
vidual responsibility and self-direction. 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


Please send resume to: 
Professional Staff Appointments 





APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8615 Georgia Avenue 
Silver Spring, Maryland 








ENGINEERS 


ELECTRICAL 
or 
MECHANICAL 


For design and development work 
on the following aircraft acces- 
sories: 
@ Rotating Machinery 
®@ Voltage Regulators 
@ Control and Protection 
Equipment 
@ Magnetic Amplifiers and 
Transistors 


For further information 
write: 


CHARLES S. CLEVELAND 
Coordinator 
of Technical Placement 


ECLIPSE PIONEER DIVISION 


BENDIX 
AVIATION CORPORATION 
Teterboro New Jersey 





EMPLOYMENT OPPORTUNITIES 





START THE 
NEW YEAR 
with a 


FINE 
NEW 
CAREER 


To any engineer, it must be evident that 
the best chances for a promising career 
in aviation depend on these things: 

1. He should be engaged in a phase 
of aviation which is expanding and 
vital, 

2. His role in a project should give 
him a chance to think for himself, and 
see his own ideas take shape. 

3. He should be on the staff of a 
company strongly established, with a 
proven background of experience and 
an assured long-range future. 

4. He should be associated with a 
capable, forward-thinking team. 

5. His job should be located where 
his family can enjoy good housing. good 
recreational facilities. good schools, 
good environment. 

A position at Flight Refueling. Inc. meets 
all of these conditions plus more. 
Long-range projects for long-range flight 
now getting underway at Flight Refuel- 
ing Inc. present new career opportuni- 
ties for engineering personnel in the 
following categories: 


STRESS ANALYSTS 
STRUCTURAL DESIGNERS 
MECHANICAL DESIGNERS 
DESIGN CHECKERS 


HYDRAULIC AND FUEL 
SYSTEMS ENGINEERS 


MISSILE SYSTEMS 
ENGINEERS 


MECHANICAL 
DRAFTSMEN 


EXTEND YOUR RANGE WITH 


S 





FLIGHT 
REFUELING Ine. 


Send your resume to: 
Personnel Director 
Flight Refueling Inc. 
Box 1701 

Baltimore 3, Md. 














AUTONETICS 


needs 


Engineers 


AND 


Scientists 


IN SO. CALIF. 


for 


ADVANCED PROJECTS 


Guidance & Control Systems 


Opportunities for rapid advancement and 
personal recognition are available at 
Autonetics—now a separate division of 
North American Aviation. 


GENEROUS TRAVEL AND 
RELOCATION ALLOWANCES 


APPLY NOW 
for these choice openings 


COMPUTER SPECIALISTS 
ELECTRO-MECHANICAL DESIGNERS 
ENVIRONMENTAL TEST ENGINEERS 


ELECTRONIC COMPONENTS 
EVALUATION 


FIRE CONTROL SYSTEMS 
ENGINEERS 


FLIGHT CONTROL SYSTEMS 
ENGINEERS 


INSTRUMENTATION ENGINEERS 


COMPUTER APPLICATION 
ENGINEERS 


COMPUTER PROGRAMMERS 


INERTIAL INSTRUMENT 
DEVELOPMENT ENGINEERS 


RELAY SPECIALISTS 


AUTOMATIC CONTROLS 
ENGINEERS 


PRELIMINARY ANALYSIS AND 
DESIGN ENGINEERS 


DRAFTSMEN 


WRITE 


ENGINEERING PERSONNEL 
Dept. 991-20AW 
12214 Lakewood Bivd., 
Downey, Calif. 


AUTONETICS 


A DIVISION OF 
NORTH AMERICAN AVIATION INC 


how do you 
stop 

a 1,000 mph 
fighter? 


ENGINEERS 








Sure, challenging is an over- 
worked word. But can you 

think of a better one to de- 
scribe the problem of bomber 
defense in an era of 1,000 

mph fighters, ground-to-air 
and air-to-air guided missiles? 


That's the problem engineers 
are working to solve at 
General Electric's Aircraft 
Products Department. 


In the past three years these 
engineers have made an im- 
pressive record. Since the 
establishment of the depart- 
ment in 1953 they have 
provided armament for such 
outstanding aircraft as the 
B-47, B-66, and B-52. 


Now the growth of the depart- 
ment and the scope of the 
engineering problems with 
which it deals have created 
new openings for engineers. If 
you're looking for assignments 
which will demand the best 
thinking you can offer, check 
the job descriptions below. 


In terms of interest, of pro- 
fessional advancement, of 
salary and benefits, of ex- 
ceptionally fine living con- 
ditions, these career positions 
deserve investigation. 
IMMEDIATE OPENINGS FOR 
ENGINEERS IN THESE FIELDS: 


Syatema analysis ¢ Data con 


rer- 
sion © Inatrumentation ¢ Field 


teat © Flight teat « Technical 
writing & editing « Radar 
systema @ Reliability ¢ Missile 
aysatemae Engine controls 
DESIGN OF: 

Modification equipment 
Fiectronic circuits 

Electronic packaging 


ae: 


Write to 
Mr. Charles Irwin 
AIRCRAFT PRODUCTS DEPT 


GENERAL @® ELECTRIC 


JOHNSON CITY, NEW YORK 














STRESS ANALYSTS 
AND STRUCTURES ENGINEERS 


Growing engineering research 
and development organization 
needs men with one to five 
years experience preferably in 
thermal and stress analysis, air- 
craft or missile structural work. 





Send r to P. 1 Department. 


Aerophysics Development Corporation 


(Subsidiary of Studebaker-Packard) 
Box 949 Santa Monica, California 
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EMPLOYMENT OPPORTUNITIES 





There's a future in 


CONTROLS BY HONEYWELL 


Tus is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 


Consider these selective openings: 


RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines: 
Autopilots Gyros Electronics Applied Mechanics 
Hydraulics Nuclear Controls Instrumentation Thermodynamics 
Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering 


Digital Computers Jet Engine Controls 
PRODUCTION ENGINEERS 


Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 


And consider these advantages: 
Ideal suburban living in friendly, uncrowded Minneapolis, Please send résumé of your 
famous for cultural activities and recreational facilities. background including salary requirements, to 
Generous employee benefits include b 1 company - paid . . ° 
ploy es tachade booed compeny-p J. A. Hill—Engineering Placement Manager 


insurance and pension plans, liberal tuition allowances : : 
for advanced study. Minneapolis - Honeywell Regulator Company 


Travel and family moving expenses paid. 2753 4th Ave. South, Minneapolis 8, Minn. 











POSITIONS WANTED 


REPLIES ney Cees 2 EEE MELE") Many, CPO, 37, retiring next month. Ten 
NEW YORK: 330 W. 42nd 8 ald years mechanic, last ten years pilot 1700 


CHICAGO: 520 N. Michigan Ave i hrs. Single, multi, jet, helicopter, instrument. 


SAN FRANCISCO: 68 Post St 5 Never an accident. Any flying or driving job = 
LOS ANGELES: 1125 W. 6th Bt ; E. Maulding, VR-32 NAS San Diego, Calif MANAGER 
ATR. DC-3, C-46 Captain, 5000 hrs. college — 
grad., Naval aviator, married, family, age 32 oe See Se = : 
POSITIONS VACANT Desires Ex pilot or pilot sales position 
> 972 ‘ 
PW-8973, Aviation Week. Experienced in thorough knowledge 
Aviation Electronics Writer. To join ad staff | saies Executive, 10 yrs parts, accessories, of electronic aircraft instruments. 
in preparation of ads, brochures, magazine components. Know production & engineering. Man with 10 years solid supervisory 
articles, and sales promotion. Experience in Producer. USAF Major—procurement Age A managerial “know how” to man- 
airborne communication and electronics. EE | ag Managerial or East representative age 300 production workers in elec- 
de or en lent background. Pilot time +1 fam a . . tro-mechanical assembly & machine 
legree or equiva = PW-8933, Aviation Week. | t ti Th hi * i 
very desirable. An unusual opportunity. Send | —- opera on, , —~ y wesees 
resume including salary to Advertising Man- | Commercial Pilot, single and multi engine the actory management. Ideal post- 
. . . + ion for man in number two spot in 
ager, Collins Radio Company, Cedar Rapids land, instrument, college, 35, wants job as similar fleld 
company pilot, or pilot salesman. Robert 7 
McCarthy, Boncroft, Iowa. 
Excellent potential for right man 
Sales and administrative position open. Do- | Ex-Navy Pilot seeks sales/operational posi- with Long Island City company. 
mestic and foreign helicopter operating com- tion 3 yrs. jet flight experience. B.S. deg 
pany. Substantial travel required. Prefer | commerce. Knowl. Fr. & Span., married, age Submit resume, giving age, educa- 
pilot with et a ar complete | 28, avail. June Ist. PW-8956, Aviation Week. tion, complete experience, other 
resume to “8921, Aviation eek. a 
Pecncanel Manage Need experienced En- SS information aml salary 
gineers and Technicians? We offer a booklet 
POSITIONS WANTED especially prepared to help you solve this | ss 
problem. Write for your “free’’ copy of | P-8990 Aviation Week 
Executive Pilot desires Midwest single or ‘Reservoir of Engineers and Technical Men.”’ | 330 W. 42 St. New York 36. N. Y 
light twin position. Prefer personal interview Classified Advertising Dept.—Aviation Week, | « : . 7 
PW-8856, Aviation Week. 330 W. 42 St.. New York 36, N. Y. t 
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NEW P&W 


SEARCHLIGHT SECTION (Rint Woo 


WITH OWNER 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





a rY t on quan- 
ATORS mM ote hb 
Complete C= 46 F sie ee OO 
EMB * ! 
TAIL ASS Les Ps teh ta apleniewig | 
Ready For Immediate Installation = Stade Aieaaes, Shaten, tt. 3. 
in Miami “ Hunter 6-7690 
New C-46 F-type tail assemblies, manufactured 
; by L B. Smith Aircraft Corporation, are now ready [iy ———_——- 
: for diate installation. Bring your C-46 to 4 
winter-free Miami where L. 8B. Smith's wide ex- ¥ SPECIAL SERVICES 
perience in C-46 conversion and modification offers © SS _ — 
fast and carefully engineered workmanship. ‘ 


CAA-approved (-46 F tail assembly includes: ‘ OVERHAUL & 
Newly manufactured elevators. ; | hi MAINTENANCE 


Newly manufactured elevator tab. 
Newly manufactured rudder trim tabs. 
Modified horizontal stabilizers. ol 

Vertical fin conversion. + ia ¢t 
Rudder modification. bh emmer = 
Tail cone modification. Je 


ALL MANUFACTURED AND MODIFIED PARTS i Werner 


ARE CAA APPROVED 





























st LOUIS TOLEDO 

T. LOU! 

Complete C-46 F-type tail assemblies, or any compo- Lambert Field Express Airport 
nents, are available for delivery anywhere in the world. s iets bn 


AT YOUR SERVICE... the most modern circraft il DC3 
sheet metal shops in the southern United States. ; 
Up-to-date machinery, skilled craftsmen and engi- 4 LODESTAR TWIN BEECH 
neering know-how are available to manufacture Overhoul 

. ‘ : Conversion 
aircraft and industrial sheet metal parts to your 
individual specifications. , 


For Further Information: Write, P PARTS & SUPPLIES 


wire or cal: JOHN GRIFFIN, 
Manager, Customer Service. 














International Airport, Miami, Fla. 


Phone: NEwton 4-0611 - N Avc 0 
‘ ne > Bs me Lambert Field 
. " . a Ee Vents F St. Louis, M 
INC. PErshine i. 1710 


Has oc. ot and ovine +4 Easeutive 
LODESTAR 8B 


DC-3 RADAR se Baoan 
FOR SALE DC-3—B-23 PBY PARTS—NEW! 


s 
Immediate Delivery Lodestar—PV . ox * at our pe my 
: Inquiries Invi 28-P-5100 k Ch 
Fully certificated — ted 28-P-5142 Pye 


airline airplane X-BAND C-BAND yeolzcsi20 Ol Coders 


. . -P-. Oil Cooler Scoops 
Airstair door Engine Mounts 


De-icers & Anti-icers PAGE AIRWAYS, INC. Raigad Pp «+ ay also 


” j - ’ » ‘ i ji 
$6 Rochester Airport Rochester N.Y available at big sovings—write for quotations 
e are wners 


Call or Wire 


LEEWARD WRIGHT and PRATT WHITNEY Gul Filion , ine 


AERONAUTICAL SALES, INC. ENGINES and ENGINE PARTS 230 Park Ave., N.Y.C. MUrray Hill 9-3620 


P. O. Box 233 International Airport nh Vaihnese hee 
Miami 48, Florida INELAND AVE. 
Telephone TU 7.5527 NORTH HOLLYWOOD, CALIFORNIA SALES REPRESENTATIVES 
¢ ~ 


“Take a Heading for Reading” 


> TAT 
for the BEST MAINTENANCE © OVERHAUL * MODIFICATION * INSTALLATION — Murray 22731 TWX WL28 WOE 
READING AVIATION SERVICE, INC. sothemees |  mpeacanamand 


teld Engineering Offices 


icipal Airport hone 3- ead Pennsyly WICHITA, KANSAS CITY, FT. WORTH, ST. LOUIS, 
iuntelpe _ v 8-52856 Reading, ents DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 


























California Airmotive Corp. 
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SEARCHLIGHT SECTION 


AIRCRAFT PARTS! 


ALL UNUSED! Immediate delivery from one of the 
world's largest stocks of aircraft parts! 


~ 202 PARTS 


Pleces 202 No. . Ne. Migr. Description Pieces 202 No. . Ne. Deitription 
aaa 2021A 3 J- Apex 19 080688 

4a4 238 Apex 72 As8o709 
26 Adams Rite Leck 53 

178 Barber Coleman Motor 37 

385 802 450 Skinner bo 


1 
261 witen 83 w Air Temp. Gauge 
153 Heater 49 SE Temp. Contro! 
34 Centro! Box 46 Kidde Fire Ext. 
61 idde Cylinder $ 982499 le Vaive 
$4 8 «©«©A80286 6 Pressure Contro! 35 A81002 Oxy Cylinder 
982056 Valve 13 G.E. Cowl Flap Indicator 
225 A80290 Kidde 44 ‘9270 idde Centro! 
12 468 361 Vapor Car Com 4 A8i1125 Thermocouple 
35 208AS Minn. 129 Shunt 
Pioneer T. 42 AX31 Ammeter 








1 76 081356 Transformer 
68 A80347 3Z-2 Weston Oil Temp. Indicator 686 81406 1.6861 Luminater 
6 8 Air Temp. indicator 282 Night Light 
oy A80451 f Betmont Receiver 67 081560 58 -€. Ballast 
19 as0s72 36001 - Direction Indicator 262 ghts 
34 Bendi Brake 239 81568 L698 Lights 
a 4 1265-900 2 A t 


Pioneer 
x 37 Asis EvYicus Aircraft Contro! 

Air Associates Cylinder 17 4582AA-6C Dynamic Ai 

c-H ° 10 A81815 FYLD2516 Barber Colema: 

Pollack EA-1 Airpax 

G.E. 50 D 3 AYLZ22845 rber Coleman 

G.E. last 72400 Hamilton Standard Control 

Parker A872109 18784 Adel Valve 

Hydro-Aire Valve Antenna Mast 

25432 A 366-2LH Warren McArthur Seats 

AN4116-R6A Jack & Heintz Start A828 366-2RH Warren McArthur Seats 











2 
40 
6 














SZSwusouriunrounmnnn subs 


Actuater 


si 


Thermestat 
Thermostat 
Fuel indicator 


174-M6-11 
M86 84 
Relay 

Filter Unit 
Thermeceou pi 





ms691 
D15485-15 
D15485-16 
100-322C 

AV D702 
3a4 <1 
3a4 2 



































j-2 
b-3 





Pe@rRNINNWHNMNN SNH 














- os 
Cweesw 

















aoe 


W7927-16-D2 
$-201 


801 

™102 

A35-BU 

W -7927-20-D 

92990 u 

6-585 73 Light Fixture 
a 


NO Nee 
Owe erswe 


ed 
a 
J 

os 


- 
awk 
MNS SUS MOWN 





hed 
_ 











~ 
- 
~ 











ENGINES 


WRIGHT LM. AN315S-50-100 Ohmi —- 
268 No. 2600-20 ‘ Ge 20 ym — Selector Vaive 
10 No. 1820-54 ‘5-21. ew 4 — 

4 No. 1820-60 42. > 715-FT-6D Parker 

4 Wo. 3350-57 32.5-27.5D-4 etering AN771-P1 Weatherhead 
35.0-248-7 S 3706114 United Aircratt 
PRATT WONTNGY a Sat Srietis fear 
1 No. 1830-43 AN3155-25-100 Ohmite 21 40 8182-6 Adel Relief Valves 


























Our cataleg of AN hardware will be sent on 
request. Contact us fer your requirements. 


COMMERCIAL AIRCRAFT PARTS CO. 


4101 CURTIS AVE., BALTIMORE 26, MARYLAND e@ TELEPHONE: CURTIS 7-3300 
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SEARCHLIGHT SECTION 








FOR SALE OR LEASE Executive Aircraft 
Seven (7) DeHavilland Doves New Mark II engi All ees eae Deh 6° We WEE gue 
avillo toe ngines. chase the aircraft you want and lease 

notes and modifications complied with. These airplanes are the it to you under a lease plan which con- 
equivalent to Model 5A Dove—which allows 8800 lb. gross. serves your working capital without in- 
Airframe zero time. Spare engines and spare parts available. o rom : 
Interior and radio to customer requirements. te yg 

* * % 

AERO FACTORS CORP. 

Douglas A-20 . . . Four place interior. Aircraft now in fly away P. O. i = 
condition. Miami International Airport 

eeees MIAMI, FLORIDA 








Douglas B-26 . . . Now in overhaul and modification to executive 
type airplane. Radio and interior to customer specifications. 


HELICOPTER 





# oa x * Hiller—Model UH-12B, Very low air- 
‘ f d ime. 
One (1) Lockheed Lodestar . . . Now in 8000 hour overhaul. ET ei 
Optional zero time engines. Radio and interior to customer speci- EAST COAST AVIATION CORPORATION 
- fication. Airplane will be available for delivery in February 1956. Gaiters Abpere = Seutagten 75, Mem. 


These aircraft can be inspected at: WANTED 
NATIONAL AIRCRAFT CORPORATION 


(Aircraft Division) 


7901 Woodley Avenue, Van Nuys, California. 























We Buy DC-3 and C-47 
also fusel center sect! Pre 
| fer runout or needing work, airline, passenger, or 
. P | cargo. t & Whitney or Wright. State price. 
Write for information: time. quantity, type ’ 

We are not brokers 
REMMERT-WERNER, INC. 


NATIONAL AIRCRAFT CORPORATION Lembert Field St. Louis, Me. 
3411 Tulare Avenue, Burbank, California. 
AIRPLANES WANTED 


Need 50 Bonansas, Navions, 1860's, 1980's, 
170’s, Aero Commanders, Twin Neavions, 





















































‘ + Twin Beeches, etc. 
immediate Delivery U. Ss. AIRFORCE ELECTRICAL Will Buy Dealers’ Stocks New or Used 
. ’ 
eb ctuh, cunnebans tne FOOT WARMERS (NEW) Vest Aircraft Co.'s Skyranch 
IGHT 5306, DENVER 17, COLORADO 
we PRATT & WHITNEY Cost to U. S. Airforce 
R1820 R1830 . $8.50 pr. Connects to | | 
—202, —56, —72  —75, —92, —94 your plone wiring (24 WANTED 
R2000 R1 340 R985 volts) Keep feet warm at Clean low time fully equipped Cessna 
High Altitud M 310 or Twin Bonanza C-50. by corpora- 
and our most popular DC3 ‘9 tudes. joney tion. Send complete detail and bottom 
R1830 - SUPER - 92 Our Low Price Order or Check with order. price to: 
5] 00 + 25¢ Supply Limited. aaa a seen, ay at lon w ee . 4 
ENGINE WORKS | | «»v. J. J. EDELSON | 
Lambert Field Inc. St. Louis, Mo. 654 Broadway, N.Y, #10, AL 4-3086 [OOO noe 5 ree ¢ pow 
7 TA as Bow “./ addrvara 0 office neares o 
VEW VORK: 330 W. 52nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
FOR SALE 
Exocutive interior, A-12 auto pilot, com- Available for | diate Service For Sale—Beechcraft ~_o~ 80 gal. nose 
t interizati i i ank. Ha Ite Standare dromatics, nti- 
Sl cee oe a a = Licensed until December, 1956. Low Time cee dctesnd. cemanets, iidion esteitoe LA. 
frame major. Spare parts include zero TSO Engines. Dual Yacuum System and Gen- | Glideslope, OMNI, 30 channels V.H.F. Total 
engine. erators. Radio Includes: Dual ARC Omani, | A/C time 2699:15, 317:10 since overhaul on 
ARC Communications, Bendix ADF, Glide each engine. Cabin has 3 seats, table and 
RILEY TWIN Slope and Three Light Marker Receivers. couch. Broadcast receiver. Mechanically per- 
NAVION Lge oo nt Eee are pay mae + fect and exceptionally fast. All A/D notes and 
A P > i tion who insist on bulletins complied with. Two spares zero time 
150 h.p, Lycoming engines, total time air- 3, os a ; grasa t , I . 
perior Maintenance. Exceptionally Good -hro 14-B s plus othe scella- 
frame 403 hours, engines 260 hours, excel- Buy at $47,500.00. setae anatee Price $55,000. Feast Beowing 


lent condition, many extras. Company, P. O. Box 1661, San Antonio, Texas. 
ATLANTIC AVIATION CORP. 


Contact Owner direct 1952 D-18-S—A one owner Private Plane. 














Teterboro Airport Teterboro, N. J. . : : 
FS-8971, Aviatio eck . : 1450 hours total time. Complete communica- 
520 N. Mich gan tm a 11. mH Phone: Hasbrouck Heights 8-1740 tions and navigation systems; aux. tank; 
F boots and de-icers. Wings, Inc., Phila. 18, Pa. 
Phone Mitchell 6-1800. 
e : C-87 Liberator cargo planes 9 available very 
keep your weather eye out for FOR SALE | cheap all this lift for cost of one DC-4, un- 
j imited spares. FS-8¢ Aviatio Veek. 
Weather Eye pc-3 21/26 Passenger—202A Engines | limited spares. FS-8980, Aviation Wee 
Complete—Sthedule Airline Interior, Radios, Lav- 
smaller Flight RADAR atory. Galley. Airstair Door—Over 5000 Hrs to go | BUSINESS OPPORTUNITY 
lighter gotere Oe —" me ee aia 
. tra Engines, Radios an pares Available : 
custom fitted to you 1 - Florida Airport Operators: Risk capital 
— Contact Owner DIRECT group interested in buying fixed-base opera- 
P.O. Box Bridgeton, Mo. FS-8598, Aviation Week tion, distributorship or agency including per- 
sonnel, in Florida. BO-8981, Aviation Week. 
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STURDY, FAST ACTING 
RESISTANCE BULBS BY 


FREE AIR TYPE, MS28038-1 
to MIL-B-8598 


LEWIS 


THREADED, PROBE TYPE 
MS28034-1 and maa 
to MIL-B-7990 





CYLINDER HEAD, 
BAYONET TYPE 
AN5546-1 to 








PRO-WELD COMPANY 


CERTIFIED 
PRODUCTION WELDING and BRAZING 
Corrosion Resistant and 
Light Metal Alloys 


Machining Facilities 
Colt State 2-1019 or write for more information 


PRO-WELD COMPANY 





1603 COOPER ST. JACKSON, MICH. 
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FOR DEPENDABLE TEMPERATURE MEASUREMENTS, USE 
LEWIS BULBS WITH LEWIS RESISTANCE THERMOMETERS. 


the LEWIS ENGINEERING COMPANY 
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Traffic Control Muddle 


I'm not too often moved to write “The 
Editor’, however, the subject of Air ‘Traf 
fic Control is usually a sufficient enough 
reason to push me toward the tvpewriter 
The recent upsets in the CAA, both with 
ind now top level per 
highlighted in the press 
nd Congress—ali too late. It’s been quite 
obvious for some time now, since the ANDB 

\ir Navigation Development Board) was 
founded I'd sav, that soon we were to face 
the realization that air trafic was about to 
outgrow its control svstem 

Your “Questions for the Probers’”” (AW 
Dec. 26, p. 94) are all good ones and they 
must be answered. I ask, thongh, why has 
it taken so long for these direct questions 
to be asked? Must a Mr. Lee be fired (or 
resign) first everytime? 

I won't take the time to go into each of 
your questions to the “Probers” now since 
I don't feel sufficiently versed in all respects 
to give an informed opinion, but there 
ire a few with respect to which I feel my- 
self on firm ground. Your first query will 
be hard for anyone in CAA to answer. 

I'he present system and its attempts to 
delve into the future are not the thinking 
results of too many people who should 
have foreseen what we all see now. If we 
go back 10 years or so, there must have been 
many qualified “thinkers” on this subject 
in the U. S. Not all of them would have 
been right, but some may have pointed 
toward the horizon even then. This first 
question of yours ties directly in with the 
next three vou pose. 


Trials of SC 31 


There seems little doubt that an elec- 
tronic ATC environment is the obvious 
inswer—as obvious now as it was, or should 
have been then, ie., 10 vears or so ago. The 
trials and tribulations of SC 31 back in the 
early davs of the ANDB show that someone 
did have the right horizon in mind, but 
where did it go? Politics? Airline pressure? 
ALPA reluctance (or stubborness) to be 
“controlled”? Military “secret” reasons? 

\ combination of military and civil 
equipment, especially radar systems, is and 
was then the only logical answer both from 

dollars standpoint and from the vital 
utilization of sufficiently trained personnel 
No one can say there weren't enough trained 
operators in 1945! Hlow many good ones 
were released from the Navv that vear? 

You ask why the CAA radars are turned 
off when it rains? If the CAA won't tell 
vou why, I think I mav be able to as can 
manv others. Signal attenuation in the snow 
or rain of radars of 3 and lower centimeter 
wavelengths has always been an operating 
problem (even if the manufacturers say it 
isn't so When vou start with 5.5, or 
preferably 10 cm. equipment, the problem 
starts to solve itself 

Advertisements will stress the need for 
larger antenna size with the latter radars, 
but definition just as good as with 3 cm. and 
1.25 cm. gear can be had with 5.5 and 
10 cm. output. On the ground, what differ 


respect to pohicr 
sonnel, have been 
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fviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St.. New York 36, 
Vv. ¥. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


ence docs antenna size really make? 

his problem is an old one at sea—espe- 
cially where trained operators are really few 
and far between. This I know because I 
established the country’s first commercial 
operational radar training service. As_ it 
turned out, it was (and basically still is) 
1 service for the Maritime Industry. There 
weren't any airline installations then. 

With proper manipulation all 
but the most severe main storms can be 
read through, but it’s easier, so much easier, 
with 5.5 and 10 cm. equipment. Even the 
highly experienced eve can hardly tell the 
difference between signal sizes with an- 
tennae of the same size. This Training Serv- 
ice, by the way, was not afhliated with any 
manufacturing organization whatsoever and 


control 


my personal approach to the problem is a 
relatively unbiased one since I've shown 
many times that the basic answer is un- 
derstanding control manipulation until the 
severity of the atmospheric disturbance is 
beyond the capability of the equipment. 

Io answer your question directly, cither 
someone was unknowingly sold “a bill of 
goods” on equipment, or proper personne! 
training is not up to snuff—or both. Let's 
face it—anv good radar is better than none 
if it’s used properly, but the locale for 
one wavelength may not be the spot for 
1 different one. 


Electronic Development Plans 


Now, about the CAA’s electronic de 
velopment plans. If the CAA didn’t have 
inv, there’s no one else to blame. I feel 
that SC 31, 
tried to evolve something didn’t becaus« 
too many different people, companies and 
wencies were blowing too many individual 
horns rather than trying to solve the prob 
lem which the committee knew had to be 
faced and solved 

Certainly 31's efforts did some good and 
much more good recently, but not the com 
plete good it could have done. Had the 
equipment (radars, etc.) we (the U.S.) had 
on hand at the end of WW IT been imme 
diately implemented into the ATC system, 
there would have been many inequities, un 
reliabilities and problems, but the electroni 
groundwork would already have been laid 
Now we find ourselves, svstems-wise, near], 
where we were then, except that the tech 
nological advances have made obsolcte the 
WW II gear. 

Basic communications 
veillance systems, inter-area control change- 
overs, etc., have been outlined in the quasi- 
technical press as far back as 1950 with 
respect to a none too technical, but m- 
bryonic control system written in 1945, 

Use of the civil system with the military's 


previously mentioned, which 


plans, area sur 


for the latter’s fighter direction if need 
be after the same system had served and as 
an Early Warning measure was pointed out. 
Others, in a tar better position to sec 
the problem, could have done the sam« 
only better, if politics and group pressures 
might not have kept them from so doing 
Your other questions, especially those 
on intra-CAA problems are those on which 
I know only that I, too, would like to know 
the answers as you would like to know. 
I'm certain that when anyone does find 
out, another issue of Aviation Week will 
print the facts. 
Hiexiarp L. Lupin 
Marion, Massachusetts 
(Omega Aircraft Corporation 
New York 4, New York) 


Worcester Airport 


Through the medium of your fine maga- 
zine I would like to thank Mr. Herb Singer 
for his very complimentary remarks about 
the Worcester Airport facilities in his letter 
which appeared in the January 2 issue of 
Aviation Week. This building is proof 
that that airport terminals can be beautiful, 
traditional and functional without involving 
unnecessary expenditures 

Back in 1951, while in the process of dc 
signing this building, the commission at 
tempted to forecast what W orcester’s future 
terminal aviation needs would be 

Rather than to allow this space to go 
unused and be a financial burden until 
needed by aviation interests, the commis 
sion feels that it is entirely proper, and 
certainly good business procedure, to ap 
short term leases with non-aviation 

Moreover it is felt that such a 
public interest 


prove 
tenants 
policy is definitely in the 
since maintenance of all airport facilities is 
financed with tax money (City of Wor 
cester) and revenue derived through such 
rentals helps to underwrite maintenance ex 
penses. All of our “future expansion areas” 
have been rented to non-aviation tenant 
who in 1955 collectively paid $11,075.00 in 
rent 
The Chrysler product automobile which 
Mr. Singer saw displayed in our lobby is 
located where it is planned to locate West- 
ern Union, an auto rental counter, and a 
newsstand when the facilities are required 
by the traveling public. In the meantime 
the local Chrysler dealer is paying a very 
satisfactory rent for this spacc 
If non-aviation revenue was not available 
the necessary airport operating finances 
would have to be raised in some other man- 
ner such as taxes or user charges such as 
landing fees for private aircraft or consid 
erably higher charges to the airlines which 
of course would be passed on to the airline 
patrons 
It is important to re-state that all of our 
“non-aviation leases” are of the short term 
tvpe and that the areas occupied by these 
tenants can be quickly made available for 
aviation uses as required 
Grorcr J. Bean, Manager 
Worcester Municipal Airport 
Worcester 2, Massachusetts 
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“System-designed”’ 
Leach relays 
serve all three 


this is this is this is the 
tough tougher toughest yet! 


Yes, the missile age is the toughest challenge yet for electronic 
components ...and supersonic inhabited aircraft aren’t far 
behind in their demands for reliability. Just meeting specifi- 
cations is no longer enough. In this newest family of electronic- 
aircraft-missile relays, LEACH does more, offers reliability 


beyond specs ... dependability based on design and manufac- 








turing experience second to none. 

These relays were system designed... Leach Engineers \ 
started with the framework of today’s system demands, they » 
built a family of relays not merely to satisfy specifications but 9220 9226 9230 
to do a job. Here are some of the features that help insure sys- 


tem reliability in your electronic, aircraft and missile work... Contact arrangement 4PDT 6PDT 4PDT 


Operating voltage 18-30 VDC 18-30 VDC 18-30 VDC 
HERMETIC SEALING — every relay checked by mass spectrometer 


Contact rating at 28 VDC 
OPTIONAL LEADS — solder terminals, potted leads or plug-in bases Resistive 5 amp 5 amp 10 amp 


Inductive 1.5 amp 1.5 amp 7 amp 
SQUARE CANS — 20% more relays in the space required 


by round cans Coil resistance 250 ohms 200 ohms 150 ohms 


SHOCK RESISTANCE — vibration and shock properties Duty Continuous | Continuous | Continuous 
exceed MIL specs | | 


Weight .25 Ib .25 Ib 5 Ib. 
HIGH-TEMPERATURE — dependability assured at 120°C ambient 


COMPLETE SPECIFICATIONS on these three new relays will 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 





These words characterize the Air Force’s 
Weapons System Concept 


— 


~ 


Photo courtesy 


North American Aviation Inc. 
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It takes teamwork! 


When the U.S. Air Force selects a leading airframe manufacturer 
such as North American Aviation to satisfy the demand: ‘‘Give Us 
A Weapon... Ready To Go’’, North American assumes the total 
system responsibility. Proper execution of such a responsibility 
involves a huge and complicated effort and requires the special 
skills of thousands of sub-contractors both large and small. 
The total weapon system comprises major equipment systems 
such as fire control, navigation, flight control and engine control. 
Each must be adequate in itself and yet be compatible and closely 
integrated with the other systems in the total weapon. As one of 
the foremost designers and producers of major sub-systems and 
components, Servomechanisms plays a vital role in the weapons 
system concept. Our customers, the leading airframe and major 
system manufacturers, know they can rely on Servomechanisms to 
The Range Servo Analog Computer provide the proven engineering and production experience 
... Over twenty-five different versions have necessary to fulfill their exacting requirements so that they can 
been assembled from a few basic “building satisfy the demand: “Give Us A Weapon... Ready To Go”. 
block’’ components. Each version is tailored 
to meet the specific requirements of a par- 
ticular aircraft. In every version the ampli- 


fier, power supply and modulator are the 
same components. SERV: ISMS 
INC. 


WESTERN DIVISION — 

12500 Aviation Bivd., Hawthorne, California 
EASTERN DIVISION — 

Post and Stewart Avenues, Westbury, New York 
COMPONENTS DIVISION — 

625 Main Street, Westbury, New York 





